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THE PHYSIOGRAPHIC PROVINCES OF ALASKA 

By Clyde Wahrhaftig 
U .  S. Geological Survey, Menlo Park, Cal i fornia  

Introduction 

The wealth of recent ly  accumulated geographic information on Alaska 

has made des i rable  a new c l a s s i f i c a t i on  of the  s t a t e  i n to  physiographic 

d iv i s ions .  Most of Alaska i s  now covered by topographic maps of high 

qua l i t y  a t  sca les  of 1:63,360 and 1:250,000, prepared by multiplex 

methods from a e r i a l  photography. A c l a s s i f i c a t i on  made now i s  not 

l i k e l y  t o  e r r  through lack of knowledge of the  geography and topography 

of the  s t a t e ;  any changes it requires  w i l l  r e f l e c t  matters  of judgment 

and t a s t e ,  r a the r  than ignorance. The accompanying c l a s s i f i c a t i on  was 

prepared in te rmi t t en t ly  between 1949 and 1959; most of the  work was done 

between 1956 and 1959. It i s  hoped t h a t  it w i l l  br ing about a c l e a r e r  

understanding of the  geography of Alaska and w i l l  stimulate research i n t o  

the h i s t o ry  of development of Alaskan landforms. 

The purpose of a physiographic c l a s s i f i c a t i on  of a region a s  l a rge  

and d ive r s i f i ed  a s  Alaska i s  t o  subdivide it in to  areas  t h a t  a re  homo- 

geneous topographically and d i s t i n c t  from the areas  around them, so t h a t  

the physical  appearance of the  region can e a s i l y  be apprehended and des- 

cribed.  The boundaries of the  physiographic u n i t s  a r e  therefore  drawn 

where the  topography changes character .  The se lec t ion  of the  u n i t s  was 

governed l a rge ly  by the  p o s s i b i l i t y  of describing them accurately i n  short ,  

general  statements. I f  the  u n i t s  a r e  too large,  they cannot be described 

i n  general  terms without doing violence t o  f a c t s  about t h e i r  pa r t s ;  and 

i f  the  u n i t s  a r e  too small, important r e l a t i ons  of topography, geology, 

and drainage cannot be described because t he  u n i t s  do not include them. 



Two of the  major physiographic fea tu res  of North America extend 

i n t o  Alaska: the  I n t e r i o r  Lowlands and the  North American Cordi l lera .  

The Arctic Coastal Pla in  i s  the  only representat ive of the  I n t e r i o r  

Lowlands i n  Alaska. The North American Cordi l lera  consis ts  of three  

of the  major d iv i s ions  of Fennman's c l a s s i f i c a t i on ,  the  Rocky 

Mountain System, the  Intermontane Plateaus, and Pac i f i c  Mountain System, 

which form three  p a r a l l e l  b e l t s  from the  southern United S t a t e s  t o  

Alaska. I n  Bostock's terminology, the Rocky Mountain System i s  known 

as the  Eastern System and the  Pac i f i c  Mountain System a s  the  Western 

System. The names used here were applied t o  Alaska by Brooks (1906) and 

the re  seems t o  be no reason f o r  abandoning them. 

The major d iv i s ions  and t h e i r  boundaries a r e  shown i n  the i n s e t  

map i n  the  upper l e f t  hand corner of Map 1. These i n  t u rn  have been 

divided i n t o  12  provinces, which a r e  shown on Map 2 (panel  IV) . The 

provinces have been subdivided i n t o  60 sections,  whose descr ip t ions  a r e  

given i n  the  following pages. The numbers following the  t i t l e  of each 

province o r  sect ion o r  the  f i r s t  mention i n  the  t e x t  of each subsection 

correspond t o  the  numbering of t h a t  area  on Map 1 (panel 111). The 

i l l u s t r a t i v e  photographs and maps a r e  numbered i n  accordance with t h e i r  

numbering on Panels I and 11, f o r  the  Arct ic  Coastal Plain, Rocky 

Mountain System, and Intermontane Plateaus, and on Panels V and V I  f o r  

the  Pac i f i c  Mountain System. 

Two sections,  the  Old Crow Lowland (8) and the  Duke Depression (50) 

a r e  not  described i n  the  accompanying t e x t .  These l i e  very l a rge ly  i n  

Canada, and send very small prongs i n t o  Alaska. Descriptions f o r  these 

areas a r e  given by ~ o s t o c k  (1948). 



The descriptions tha t  follow include, f o r  each area, a br ief  sketch 

of i t s  topography, some sa l ien t  features of the drainage, statements on 

the lakes, glaciers, and permafrost, and a condensed account of the 

geology a s  it af fec ts  physiographic development. These statements are 

based on the l i t e r a t u r e  dealing with the geology and geography of 

Alaska, chiefly publications of the U. S. Geological Survey; on topo- 

graphic maps and a e r i a l  photographs; and t o  a very large extent, 

especially f o r  the  geology, on unpublished information f ree ly  given by 

my colleagues of the Alaskan and Military Geology Branches of the Geo- 

logical  Survey whose names appear i n  the lower r ight  hand corner of Map 

1. 

Although the basis  fo r  selecting the uni t s  i s  largely titigographical, 

a major use of the c lass i f ica t ion  i s  t o  deduce the his tory of the devel- 

opment of the topography, i n  order t o  understand why there should be 

mountains i n  one place and valleys i n  another. Such a his tory i s  neces- 

sa r i ly  geologic, and the geologtc structure cannot be en t i re ly  neglected, 

a s  it i s  important i n  determining which areas sha l l  be designated physio- 

graphic uni t s .  For example, the Upper Matanuska Valley and the Broad 

Pass Depression are  shown as physiographic units because they are struc- 

t u ra l ly  controlled troughs, although many valleys tha t  bear no re la t ion  

t o  structure are  not considered physiographic uni t s  although they are  

just  as wide. 

The division follows the scheme used f o r  the physical divisions of 

the United States  (~enneman, and others, 1946), i n  which the great 

physiographic features of North America were broken in to  major divi- 

sions, each major division in to  provinces, and each province into sec- 

t ions.  I n  addition, i n  the c lass i f ica t ion  of Alaska some subdivision of 

sections in to  subsections has been necessary. As  f a r  as  possible, the 
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boundary l ines  were made t o  correspond with those of Bostock (1948) 

f o r  the Canadian Cordillera, so tha t  the physiographic unitla would 

match across the international boundary. Boatockls names were used 

for  the uni t s  unless Alaskan names had already appeared i n  the l i t e r -  

a ture  o r  seemed more appropriate. Bostockls grouping into uni t s  corres- 

ponding t o  pmvinces and major divisions could not be adhered to  i n  

all areas. 

Bostock, H. S., 1948, Physiography of the Canadian Cordillera, w i t h  

special  reference t o  the area north of the Fifty-Fifth Parallel: 

Canada Geol. Survey Mem. 247, 106 p. 

Brooks, A.  H., 1906, The Geography and Geology of Alaska: U+ S. Geol. 

Survey Prof. Paper 45, 327 p . 
Fenneman, N. M., 1946 ( i n  cooperation with the Physiographic Committee 

of the U. 3. Geological survey), Physical Divisions of the United 

States; map published by the U.  S. Geological Survey. 



ARCTIC COASTAL PLAIN (1)  

General topography 

The Arctic Coastal Plain i s  a smooth plain r is ing imperceptibly 

from the Arctic Ocean t o  a maximum al t i tude  of 600 f e e t  a t  its southern 

margin. The coastline makes l i t t l e  break i n  the profi le  of the coastal  

plain and shelf, and the shore i s  generally only 1-10 f ee t  above the 

ocean; the highest coastal  c l i f f s  are only 50 f e e t  high. The Arctic 

Coastal Plain province i s  divided into the Teshekpuk ( l a )  and. White 
2 

R i l l s  ( l b )  sections. Scattered groups of low h i l l s  r i s e  above the plain 

i n  the White H i l l s  section; the Teshekpuk section i s  f l a t .  Locally an 

abrupt scarp 50-200 fee t  high separates the coastal  plain from the Arctic 

footh i l l s .  Pingoes, which are  ice-cored gravel mounds 20-230 f e e t  high, 

are  local ly  suff ic ient ly  abundant t o  give an undulatory skyline. The 

part  of the coastal  plain between the Kuk and Colville Rivers has 

scattered longitudinal dunes 10-20 f e e t  high trending N. 55'-75' E. 

Drainage 

The Arctic Coastal Plain i s  very poorly drained. It is crossed by 

r ivers  r i s ing  i n  highlands t o  the south. Rivers west of the Colville 

River meander sluggishly i n  valleys incised 50-300 fee t ;  those east of 

the Colville cross the plain i n  braided channels, have bu i l t  large 

a l luv ia l  fans, and are building del tas  into the Arctic Ocean. 

Lakes - 
The Teshekpuk section of the Coastal Plain province is covered by 

longitudinal t h a w  lakes oriented N .  15' W.; these range from a few f e e t  

t o  9 miles long, m e  from 2 t o  20 f e e t  deep, and are oval o r  rectangular 



i n  shape, W e a  expand about 1 meter per year i n  places, and several 

generations of drained lake basins may be seen. (See m p  9,) 

Glaciers and - penaafrost 

There a r e  no glaciers .  The en t i r e  land area i s  underlain by perma- 

f r o s t  at l e a s t  1,000 f e e t  thick.  The permafrost table  (base of zone of 

summer thaw) i s  1/2 t o  4 f e e t  below the surface. A network of ice-wedge 

polygons covers the coastal plain; these are i n  t e t r a g o d  patterns i n  

the drained lake basins and i n  crudely hexagonal patterns elsewhere, 

Geology 

The Teshekpuk Lake section is underlain by 10-150 f e e t  of unconsoli- 

dated Quaternary marine sediments rest ing on nearly f l a t  Cretaceous 

sedimentary rocks with coal beds. The White Hills section contains, i n  

addition, lower Tertiary sediments . 

ARCTIC FOOTHILLS (2) 

GeneraJ topography 

The Arctic Foothi l ls  consist of rol l ing plateaus and low linear 

mountains; they are  divided in to  two sections. The northern section (2a) 

r i s e s  from 600 f e e t  on the north t o  1,200 f e e t  on the south, and  he^ 

broad east-trending ridges, dominated loca l ly  by mesa-like mountains. 

The southern section (2b) i s  1,200-3,500 f e e t  i n  al t i tude,  wi th  loca l  

re l ie f  of as much as 2,500 feet, and is characterized by irregular 

buttes, knobs, mesas, and east-trending ridges, w i t h  intervening gently 

undulating tundra plains.  (see Photos 3 and 4. ) 



Drainage 

The Arctic Foothi l ls  a re  crossed by north-flowing r ivers  from 

sources i n  the Brooks Range. !Rx Colville River, the la rges t  stream, 

has an anomalous east-trending course f o r  220 miles along the boundary 

between the northern and southern sections. Most streams have swif t  

braided courses across broad gravel f l a t s  t ha t  are  local ly  covered with 

aufeis i n  winter. 

Lakes - 
A few thaw l a b s  a re  present i n  r iver  valleys and on some divides. 

The upper valleys of major r ivers  from the Brooks Range cgntain many 

morainal lakes. 

Glaciers - and prmaSrost 

There a re  no glaciers .  The en t i r e  area is underlain by permafrost. 

Ice-wedges, stone s t r ipes ,  polygonal ground, and other features of a 

f ros t  climate are common. 

Geology 

The northern section is underlain by Cretaceous sedimentary rocks 

deformed in to  long l inea r  folds of Appalachian type, Differential  

erosion of these rocks has produced the linear ridge topography. The 

southern section is underlain by diverse sedimentary rocks of Devonian 

t o  Cretaceous age, w i t h  mafic intrusives, all t i gh t ly  folded and over- 

thrust  t o  the north. A pre-glacial gravel-covered pediment surface is 

preserved on same divides between north-flowing r ivers .  Hummocky 

morainal ridges border most of the large valleys issuing from the central  

Brooks Range . 



ARCTIC MOUIVAINS PROVINCE 

The Arctic Mountains province consists of mountains and h i l l s  

carved chiefly i n  folded and overthrust Paleozoic and Mesozoic sedimen- 

t a ry  rocks. It i s  divided into the following sections: 

De Long Muntains (3) ; Lowlands of the Noatak (4) f; Baird Mountains (5);  

Central and Eastern Brooks Range (6). 

DE LONG MOllKCAINS (3) 

General topographx 

The central  par t  of the De Long Mountains consists of rugged glaciated 

ridges 4,000-4,900 fee t  i n  al t i tude,  with a loca l  r e l i e f  of 1,500-3,000 

f e e t .  Narrow even-crested ridges i n  the lower eastern and western par t s  

r i s e  t o  3,000&,000 fee t .  Many passes about 3,500 fee t  i n  a l t i tude  cross 

the range. The north boundary with the Arctic Foothills  is i rregular  and 

indistinct,  but the south front  i s  abrupt. 

Drainage 

Streams from the De Long Mountains flow south and w e s t  t o  the Noatak 

River and the Chukchi Sea and north t o  the Arctic Ocean. The drainage 

divide i s  a t  the north edge of the mountains. Asfamnle+ry of passes, barbed 

drainage, wind gaps, perched t r ibutar ies ,  and abandoned valley systems 

suggest t ha t  the divide has moved northward by stream capture. 

Lakes 

There are no lakes i n  the De Long Mountains, 

Glaciers - sad p e d r o s t  

There are no glaciers  i n  the De Long Mountains. The en t i r e  area i s  

underlain by permafrost. 



Geology 

The De brig Mountains consist of folded and faul ted sedimentary 

rocks of Devonian t o  Cretaceous we,  intruded by massive diabase sills 

tha t  are the chief cliff-forming units;  s t ruc tura l  trends are westerly 

i n  the eastern and northern mountains, and bend t o  southwesterly i n  

the southwestern par t .  The eastern and northern De Long Mountains are 

a great sheet thrus t  north over the rocks of the Arctic Foothills .  

LOWLANTIS OF TRE NOATAK (4)  

General topography 

Two broad lowlands surrounded by h i l l s  l i e  along the Noatsk Riwr, 

and are separated by a rol l ing upland. The Mission Lowland (4a) i s  a 

broad tundra flat, with thaw lakes and pingoes 25-300 f ee t  high, crossed 

by the forested flood plain of the Noatak River, and merging w i t h  the 

surrounding foo th i l l s  by s i l t  uplands in t r i ca t e ly  dissected by thaw sinks. 

The Aniuk Lowland (4b) i s  an i r regular  rol l ing plain t h a t  s l o p s  gradually 

upward on the south t o  merge with a subsunrmit upland i n  the B i r d  Mountains. 

The intervening upland i s  the Cutler River Upland (kc). 

Drainage 

The two lowlands and Cutler River Upland are  drained en t i r e ly  by the 

Noatak River, which r i s e s  i n  the western par t  of the  Schwa* Mountains. 

The Noatak crosses the Cutler River Upland and the Igichuk Hills south of 

the Mission Lowland by narrow c l i f fed  gorges a few hundred f e e t  deep. 

Lake s - 
The Mission Lowland has numerous thaw lakes. There are  scattered 

morainal a d  thaw lakes i n  the Aniub; Lowland. 



Glaciers - and permafrost 

There are no glaciers.  The entire  region i s  underlain by permafrost, 

and pingoes abound i n  the Mission Lowland. 

Geology 

Bedrock geology beneath the lowlands i s  probably similar t o  that  of 

surrounding uplands and muntains. The entire  valley of the Moa;tak w a s  

probably glaciated in pre-Wisconsin time, but glaciers of Wisconsin time 

occupied only part  of the Aniuk Iawland and reached only the north edge of 

the Mission Lowland. The depth of a l luvia l  f i l l  i n  the lowlands is unknown. 

Rounded gravel i s  reported 850 fee t  above the Noatak i n  the Cutler River 

Upland, and the course of the Noatak across the upland may be superposed. 

General bpography - 
Moderately rugged mountains with rounded t o  sharp summits 2,500-3,000 

fee t  in al t i tude r i s e  abruptly from lowlands on the south rurd west, t o  a 

subsummit upland along the crest of the Baird Mountains; t h i s  subsummit 

upland slopes gently northward and merges with the Aniuk Lowland and 

Cutler River Upland. Scattered groups of higher mountains (3,500-4,500 

fee t  i n  a l t i tude)  r i s e  above the subsummit upland, and were centers of 

glaciation i n  l a t e  Pleistocene time. The boundary with the Schwatka 

Mountains on the east  i s  drawn where the re l i e f  increases abruptly eastward, 

and i s  indist inct .  

Drainage 

The Baird Mountains are drained by streams that  flow north t o  the 

Noatak and south t o  the Kobuk. The south-flowing streams head i n  narrow 



ravines with steep headwalls several hundred fee t  high, incised i n  broad 

f l a t  passes tha t  a re  the beheaded pasts of north-draining valleys.  This 

relationship indicates tha t  the divide i s  migrating t o  t h e  north by 

headward erosion. 

Lakes 

There a re  no lakes i n  the Baird Mountains. 

Glaciers 

There are  no glaciers  i n  the Baird Mountains. 

Geology 

Schist, quartzite, and limestone, of Paleozoic age, make up most of 

the  B i r d  Mountains. Structural trends are easterly,  and the in te rna l  

structure .is probably an t ic l inor ia l .  Differential  erosion of a northeast- 

s t r iking doubly-plunging ant icl ine involving limestone and volcanic rocks 

along the northwest border of the range has produced prominent northeast- 

trending ridges. 

CENTRAL AND ENS'lERN BROOKS RANGE (6) 

General topography 

The central  and eastern Brooks Range is a wilderness of rugged 

glaciated east-trending ridges tha t  r i s e  t o  generally accordant summits 

7,000-8,000 fee t  i n  a l t i tude  i n  the north and 4,000-6,000 f e e t  i n  a l t i tude  

i n  the south. The eas te r ly  grain t o  the topography i s  due t o  b e l t s  of hard 

and soft  sedimentary and volcanic rocks. The mountains have cliff-and- 

bench slopes characseristic of g lac ia l ly  eroded bedded rocks. Abrupt 

mountain f ronts  face footh i l l s  and lowlands on the north. (see Map 10 and 

Photos 1, 2, and 3,  ) 



Drainage 

The drainage divide between the B r i n g  Sea and Arctic Ocean drainages 

i s  near the north edge of the range, west of 10ng,149~ W. and i n  the center 

of the ra.nge eas t  of long.14g0 W. The major r ivers  flow north t o  the 

Arctic Ocean and south t o  the Yukon, Koyukuk, and Kobuk Rivers i n  f l a t -  

floored glaciated valleys 1/2 t o  2 miles wide, and have a broad dendrit ic 

pattern.  Minor t r ibu ta r i e s  flow eas t  and west pa ra l l e l  t o  the structure,  

superposing a t r e l l i s e d  pat tern on the dendrit ic pattern of the major 

drainage. 

Lakes - 
Large rock-basin lakes l i e  a t  the mouths of several large glaciated 

valleys on the north and south sides of the range. The Brooks Range i n  

general is  characterized by a paucity of lakes for  a glaciated region. 

Glaciers 

Small cirque-glaciers are  common i n  higher par t s  of the range, i n  the 

Schwatka Mountains and i n  mountains around Mount Doonerak. Firn l i n e  i s  

about 6,000 f e e t  i n  north-facing cirques and about 8,000 f e e t  i n  south- 

facing cirques. Valley glaciers  5 miles long are  fed from icecaps i n  the 

R o m w f  Mountains. 

Geology 

The Central and Eastern Brooks Range i s  composed chiefly of Paleozoic 

limestone, shale, quartzite,  s la te ,  and schis t .  Northeast of the Saga- 

vanirktok River the Paleozoic rocks a e  i n  faul ted folds overturned t o  the 

north. Elsewhere they are i n  giant  p la tes  and nappes thrust  t o  the  north. 

The deformation i s  of Laramide age. The north front  of the range i s  made 

of light-colored cliff-forming Mississippian limestone. (See Photos 2 and 3 : )  



Rocks south of l a t  68' N. are metamorphosed. Granitoid masses underlie 

the higher pasts of the Schwatka MounMns (6a) and Romanzof Mountains 

(6b), both of which r i se  to  8,500-9,000 fee t .  

I'?ORTHERN PLNEAUS PROVINCE 

The northern plateaus province consists of uplands aad lowlands 

carved W e f l y  i n  Paleozoic and Precambrian rocks. It i s  divided into the 

following sections : 

Porcupine Plateau (7) ; old Crow Plain (8)*; Ogilvie ~ u n t a i n s  (9) ; 

Eagle Trough (10) ; Yukon-Tanana Upland (11) ; Northway-T~ulacros~ Lowland (12) ; 

Yukon Fla ts  Section (13); Rampart Trough (14); Kokrine-Hodzana Highlands (15); 

Ambler-ChandaLar Ridge and Lowland Section (16). 

* Not described 

PORCUPINE plxcExu (7) 

General topography - 
Low ridges with gentle slopes and rounded t o  f l a t  wmnnits 1,500-2,500 

f ee t  i n  al t i tude dominate the topography of the Porcupine Plateau. A few 

domes and mountains r i s e  to 3,500 fee t .  Valley f loars are broad a;nd *ley 

patterns irregular, with many imperceptible divides. Thazzik lbuntain (7a) 

i n  the extreme west, a rugged glaciated mountain group, r i ses  to 5,800 fee t .  

Drainage 

The entire  area, except the extreme northeast, is drained by tribu- 

t a r i e s  of the Yukon. The Chandalar, Sheenjek and Colleen Rivers r i se  i n  the 

Brooks Range and flow southward across the plateau i n  broad valleys floored 

with moraines and outwash t e r r w s .  The Porcupine River crosses the 

$lateau i n  a narrow cl iff- l ined canyon 50-500 fee t  deep. The Black and 

Li t t l e  Black Rivers, which drain the southeastern part of the area meander 

1-3 



through broad irregular f l a t s .  

Lakes 

A few moraine-dammed lakes l i e  i n  glaciated passes and valleys along 

the north =gin of the plateau. The largest of these is Old Man m e ,  5 

miles long aad 2 miles wide. Scattered thaw lakes o ccur i n  lowlands and 

low passes. 

Glaciers - and permafrost 

There are no glaciers.  The entire area i s  under1aJ.n by continuous 

permafrost. 

Geology 

The northern part i s  underlain by crystalline schist, granite, quartz- 

i te ,  slate, and mafic rocks, probably mostly Paleozoic in age; the south- 

eastern part is underlain by moderately deformed Paleozoic and Mesozoic 

sedimentary rocks. Basin-like areas of Tertiary rocks and flat-lying 

Cenozoic flows occur along the Porcupine River. 

General t opgraphy 

The Ogilvie Mountains have sharp crestlines, precipitous slopes, and 

deep narrow valleys; they r i se  t o  5,000 feet  i n  altitude, and local rel ief  

i s  as  much as 4,100 feet.  The ridges are interconnected, aad passes &re 

few. The narrow valleys are interrupted by gorges where rivers cross 

cliff-forming layers of rock. 

Drainage 

The Ogilvie Mountains are drained by the Kandik, Mation, and !I!atond.uk 

Rivers, all tr ibutaries of the Yukon. 



Lakes 

No lakes are known in the Ogilvie Mountains, 

Glaciers - and permafrost 

There are no glaciers. Most of the area is  underlain by permafrost. 

Geology 

Moderately folded and faulted sedimentary and volcanic rocks ranging 

i n  age from late Precambrian to Triassic make up the mountcLina. Same 

formations of limestone, quartzite, and greenstone are in massive cl i f f -  

forming beds. 

EAGLE TROUGH (10) 

General topography 

The Eagle Trough is  the westward continuation of the Tintina Valley of 

Yukon Territory. It is  a structurally controlled trough with Low mun&d 

ridges and terraced valleys. Relief i s  1,000-1,500 feet, and ridges r i se  

t o  2,000-2,500 feet  i n  d t i t ude .  Rugged h i l l s  on the north separate the 

Eagle Tmugh f r o m  the canyon of the Yukon River, and an abrupt mountain wall 

r i ses  above the trough on the south. 

Drainage 

The Eagle Trough is drained chiefly by small north-flowing streams 

that  r i se  i n  the upland to  the south and have sup  rposed courses t o  the 

Yukon i n  n a r r o w  canyons across h i l l s  of resistant rocks on the north. 

Lakes 

There axe no large lakes i n  the Eagle Trough. 

Glaciers - and permafrost 

The area contains no glaciers, but i s  i n  t h e ~ g i o n  of discontinuous 

permafrost . 



The Eagle Trough i s  underlain by a b e l t  of highly deformed, eas i ly  
I 

eroded continental sedimentary rocks of ear ly  fPertiary age, in probable 

f au l t  contact with the metamorphic and grani t ic  rocks of the Yukon;Tsnaaa 

Upland on the south and with well-consolidated Paleozoic and Mesozoic 

sedimentary rocks of the Ogilvie Mountains on the north. The valleys 

contain many small gold placer deposits, probably reworked from a l luv ia l  

gold i n  the Tertiary rocks. 

YUKON-TAPJANA UPLAND (11) 

General topography 

The Yukon-Taaana Upland is the Alaskan equivalent of the Klondike 

Plateau in Yukon Territory.  Rounded even-topped ridges with gentle  side- 

slopes characterize t h i s  region of broad undulating divides and f l a t -  

topped spurs. (see Photos 6 and 9, ) I n  the  western par t  ( l la)  these rounded 

ridges trend northeast t o  east;  they have ridge-crest a l t i tudes  of 1,500- 

3,000 feet,  and r i s e  500-1,500 f e e t  above adjacent valley f laors .  They 

are  surmounted by compact rugged mountains 4,000-5,000 f e e t  i n  a l t i tude .  

(See Map 11.) Ridges i n  the eastern part ( l l b )  haye no preferred direc- 

tion, are 3,000-5,000 f e e t  i n  al t i tude,  with some domes up t o  6,800 feet ,  

and rise 1,500-3,000 fee t  above aqacen t  valleys. (&e -to 6 .) 

Valley f loors  in the western part  are generally f l a t ,  alluvium floored, 

and 114 t o  112 mile wide t o  within a few miles of headwaters. Streams i n  

the eastern par t  that drain t o  the Yukon flow in narrow V-shaped terraced 

canyons, but the headwaters of the Fortymile and Ladue Rivers are broad 

alluyium-f l m r e d  basins. 
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Drain8ge 

The entire  area is i n  the Yukon drainage basin. Streems flaw 

south to the Tanana and north t o  the Yukon. Most streams i n  the western 

part  follow courses paral lel  t o  the structure, and several stram have 

sharp bends involving reversal of direction around the ends of ridges of 

hard rocks. Drainage divides are very irregular.  Small streams tend to  

migrate l a t e ra l ly  southward. (See Map 11. ) 

Lakes 

The few Lakes i n  t h i s  regian are mainly thaw lakes i n  valley floors 

and on low passes. 

Glaciers and - permafrost 

There are no glaciers.  The entire  province is underlain by discon- 

tinuous permafrost. Periglacial mass-wasting i s  active at high al t i tudes.  

Ice-wedges lace the frozen wck of valley bottoms. 

Geology 

A be l t  o f  highly deformed Paleozoic sedimentary and volcanic rocks 

with prominent limestone units, o ~ e r t h r u s t  and overturned t o  thE! north, 

extends along the north side of the upland. The res t  of the upland is 

chiefly Frecambrian schist  and gneiss, with scattered small e l l i p t i c a l  

granitoid intrusions i n  the northwest, and large irregular batholiths 

making up much of the southeast part. A thick mantle of windborne silt 

l i e s  on the lower slopes of h i l l s  i n  tHe western part. !The deep stream 

gravels i n  the va.lleys of the western part are overlain by thick 8ccumula- 

t ions of muck. Allurial deposits of gold and other meta.1~ abound through- 

out the upland. 



NORTHWAY -meRoss LOWLAND (12) 

General t opography 

The Northway-Tanacross Lowland consists of three sma,ll basins, 

separated by screens of low rolling hills. The two basins along the north 

side of the lowland are nearly level  plains, broadly oval i n  plan. Scat- 

tered longitudinal dunes mark the f loor of the eastern one of these basins; 

the th i rd  basin, on the southeast, i s  a gently rolling moraine-covered 

plain. 

Drainwe 

The entire  lowland i s  drained by the Tanana River, which may have cap- 

tured it in early Pleistocene t i n e ,  for  the drainage divide with the Yukon 

is only 2-5 miles north of the Tanana and the north t r ibutaries  of the 

Tanana are steep barbed streams. The headwaters of the Yukon drainage north 

of the divide are underfit streams in  broad valleys that  head i n  wind gaps. 

The main t r ibutar ies  of the Tanana r i se  i n  glaciers i n  mountains t o  

the south, and the i r  deposits of outwash have pushed the Tanana q a i n s t  the 

north side of the lowland. The upper courses of these streams are swift and 

braided; the i r  lower courses and the course of the Tanana are  s1uggiBh and 

meandering I 

Lakes 

Large lakes i n  reentrants i n  the surrounding h i l l s  may be caused by 

alluviation of the lowland. Thaw lakes abound i n  areas of f ine alluvium, 

which are a s  much as 70 percent water. Oxbow lakes and morainal ponds are 

also present. 

Glaciers and permafrost 
7 

The lowland has no glaciers; it is i n  the region of discontinuous 

permafrost. 
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Geology 

The basins are mantled w i t h  outwash gravel, silt, and morainal depos- 

i ts .  The two northern basins were probably occupied by a lake dammed by a 

glacier  at Cathedral. Rapids. Tertiary rocks have been reported an the 

north side, and may extend beneath the Quaternary deposits. Bedrock h i l l s  

are  Precambrian schis t  and Mesozoic granitoid intrusions. The 'Pmrylor 

Highway north of Fortymile passes through a dune f i e l d .  

YUKON FLA!I'S SECTIOR (13) 

General topography 

The central  part of the Yukon F la t s  section consists of marshy lake- 

dotted f l a t s  r i s ing  from 300 f e e t  i n  a l t i t ude  at  tbh~waat  end to  600-900 

f e e t  on the north and e a s t ,  The northern part  of the f l a t s  i s  made up of 

the gently sloping outwash fans of the Chandalar, Christian, and Sheenjek 

Riversj the southeastern part  of  the f l a t s  i s  the broad gentle outwash fan 

of the Yukon River. Other areas are nearly f l a t  flood plains.  Rolling 

silt- and gravel-covered marginal terraces r i ae  above the f l a t s  with sharp 

escaspments 150-600 fee t  high, and slope gradually upward ts a l t i tudes  of 

about 1,500 f e e t  at the base of surrounding uplands and mountains. Their 

boundaries w i t h  surrounding uplands aad mountains a r e  gradational. 

Drainage 

The Yukpn F l a t s  Section i s  drained by t he  Yukon Biver, which has a 

braided course southeast of the bend at Fort Yukon and a meandering course, 

with many sloughs, southwest of the bend at Fort Yukon. Most t r ibu ta r i e s  

r i s e  i n  surrounding uplands and mountains and have meandering courses 

through the f l a t s .  



Lakes 

Thaw lakes are abundant throughout the flats. Thaw lakes and 

thaw sinks are  common on the marginal terraces.  

Glaciers - and permafrost 

There a re  no g lac iers .  Permafrost probably underlies most of the 

section except rivers,  recently abandoned meander bel ts ,  and large t h a w  

lakes.  

Geology 

Escarpnents bounding the f l a t s  expose well-consolidated o r  crystal-  

l i n e  rocks of Paleozoic and possibly Mesozoic age. The marginal terraces 

are capped with gravel on which r e s t s  a layer of windborne silt, The 

thickness of alluvium and outwash beneath the f l a t s  i s  unknown. 

W A R T  TROUGH (14) 

General topography 

The Rampart Trough i s  a structural ly  controlled depmssion with gently 

ro l l ing  topography 500-1,500 fee t  i n  al t i tude,  incised 500-2,500 f e e t  

below highlands on e i ther  side.  Terraces on t r ibu ta r i e s  of the Yukon near 

Rsmpart are 20 feet ,  100 feet ,  150 feet ,  250 feet ,  and 500 fee t  above 

stream level.  

Drainage 

The Yukon River enters  the east end of the trough through a narrow 

rocky gorge, and swings i n  broad bends from side t o  side of the  trough 

within a narrow flood plain.  Near the southwest end a ridge of hard rock 

separates the Yukon from the trough. Short t r ibu ta r i e s  r i s e  i n  h i l l s  t o  the 

south, flow across the trough, and through the bedrock ridge on its north 



side t o  the Yukon. The Yukon and its t r ibu ta r i e s  appear t o  be super- 

imposed from a surface a t  l e a s t  1,500 f e e t  i n  a l t i tude .  

Lakes 

Scattered thaw lakes l i e  on the Yukon flood plain and elsewhere. 

Glaciers and - permafrost 

The Riampart Trough contains no glaciers .  Permafrost underlies a l l  

the  lowland except the Yukon flood plain.  

Geology 

The Rampart Traugh w a s  eroded along a t i g h t l y  folded b e l t  of so f t  

continental. coal-bearing rocks of Tertiary age. Hard rock h i l l s  and the 

surrounding uplands a r e  metasedimentary and metavolcanic rocks of Mississ- 

ippian age that s t r ike  about N. 60' E.  and are  cut by granitoid intrusions.  

General topography 

The Kokrine-Hodzana Highlands consist  of even-topped rourzded ridges 

r i s ing  t o  2,000-4,000 feet,  surmounted by isolated areas of man? rugged 

mountains. The Ray Mountains (15a), r is ing t o  5,500 feet,  have cirques and 

glaciated valleys, and craggy c l i f  fed t o r s  r i s e  abruptly from broad ridge- 

tops. V U e y s  have al luviated f loors  t o  within a few miles of t h e i r  heads. 

Drainage 

The i r regular  drainage dlvide between the Yukon and its large tributary,  

the Koyulsuk, passes through these highlands. Drainage t o  the Yukon i s  by 

way of the Hodzana, Tozitna, Melozitna, and many shorter streams, Drainage 

t o  the Koyukuk is by the Kanuti River and the South Fork of the Koydsuk. 

Lakes - 
There are a few thaw lakes i n  lowland areas and a few lakes i n  north- 

facing cirques in  the Kokrine H i l l s  ( ~ 5 b ) :  and $he Momtains . 
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Glaciers and permafrost - 
There a r e  no g l ac i e r s .  The e n t i r e  a rea  i s  probably underlain by 

permafrost. This i s  a c l a s s i c  area  f o r  a l t i p l ana t i on  terraces ,  s tone  

polygons, and other  pe r ig l ac i a l  phenomena. 

Geology 

The highlands are underlain ch ie f ly  by Paleozoic and Precambrian s ch i s t  

and gneiss with a northeast-trending s t ruc tu r a l  grain, cut  by several  grani-  

t o i d  intrusions,  the  l a r g e s t  of which i s  the  g ran i te  ba tho l i t h  t h a t  upholds 

t h e  Ray Mountains. S m a l l  p lacers  of t i n  and gold occur i n  the  southern 

p a r t .  

AMBUR-EHANDALAR RIDGE AND LOWLAND SECTION (16) 

General topography 

This sect ion consis ts  of one o r  two east- trending l i n e s  of lowlands 

and low passes 3-10 miles wide and 200-2,000 f e e t  above sea level ,  bordered 

on the  north by the  abrupt f ron t  of the  Brooks Range. Along the  south s ide  

i s  a discontinuous l i n e  of r o l l i ng  t o  rugged ridges, 25-75 miles long and 

5-10 miles wide, r i s i n g  t o  3,000-4,500 f e e t  i n  a l t i t u d e .  Some of these 

r idges  were in tensely  g lac ia ted .  Within the  lowlands are  east-trending 

r idges  5-10 miles Long. 

Drainage 

m e  western pa r t  of the  sect ion i s  drained by t r i b u t a r i e s  of the  Kobuk 

River, the  cen t ra l  p a r t  by the  Koyukulr and i t s  t r i bu t a r i e s ,  and the  eas tern  

p a r t  by the  Chandalar. Most streams flow south out of the  Brooks Range 

across  both t he  lowlands and the  ridges, t o  lowlands f a r t he r  south. The 

drainage was probably superimposed, but  may have been disor iented l a t e r  by 

g l ac i e r s .  The Chandalar River flows eastward along the  eas tern  p a r t  of the  

trough. 
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Lakes 

Several large lakes f i l l  ice-carved rock basins i n  deep narrow can- 

yons across the southern ridge. Areas of ground and end moraine contain 

many ponds. The flood plains of t h e  major streams have thaw lakes and 

oxbow lakes. 

Glaciers and permafrost - 
The area contains no glaciers,  but i s  underlain by continuous perma- 

f r o s t .  

Geology 

The ridges are upheld i n  par t  by inassive metabasalt of ~ e s o z o i c ( ? )  

age. The lowlands are underlain largely by Cretaceous sedimentary rocks, 

folded into synclines. Pleistocene glaciers  from the Brooks Range extended 

across the lowland and through passes i n  t h e  l i n e  of ridges. 

WESTERN fUASKA PROVINCE 

The Western Alaska province consists of uplands and lowlands underlain 

chiefly by folded and faulted Cretaceous rocks. It i s  divided into the 

following sections: 

Kanuti F la t s  (17) ; Tozitna-Melozitna Lowland (18) ; Indian River 

Upland (19); Pah River section (20); Koyukuk F la t s  (21); Kobuk-Selawik 

Lowland (22) ; Selawik Hills (23) ; Buckland River Lowland (24) ; Nulato 

Hills (25); Tanana-Kuskokwin! Lowland (26) Nowitna Lowland (27); Kuskokwim 

Mountains (28); Imoko Lowlands (29); Nushagak-Big River Hills (30); 

Holitna Lowland (31) ; Nushagak-Bristol Bay Lowland (32). 



KANUTI FLATS (17) 

General topography 

The Kanuti F l a t s  a re  an irregularly-shaped lake-dotted plain 400 t o  

1,000 fee t  i n  a l t i tude  tha t  merges with low surrounding h i l l s .  Scattered 

low irregular  h i l l s  r i s e  i n  the central  par t  of the plain, which i s  

crossed by the forest-covered meander b e l t s  of the Koyukuk and Kmuti 

Rivers. 

Drainage 

The Kanuti F la t s  are drained'by the Koyukuk River and i t s  t r ibutar ies .  

The Kanuti River, which drains the southern part  of the plain, flows 

through a narrow canyon i n  the Indian River Uplandbefore joining the 

Koyukuk River. 

W e  s 

There are numerous thaw lakes, sme  as large as 2 miles across. Some 

pa r t s  of the f l a t s  are more than 50 percent lake surface. 

Glaciers and permafrost - 
The f l a t s  contain no g lac iers .  The area i s  underlain by permafrost 

except beneath large lakes, rivers, and recently formed flood plains.  

Geology 

The geology of the Kanuti F la t s  i s  unknown. 

General topography 

The Tozitna-Melozitna Lowland i s  a long narrow rol l ing plain, 5-10 

miles wide, a t  the heads of t h e  Tozitna and Melozitna Rivers. 



Drainage 

The lowland is drained by the Tozitna and Melozitna Rivers, which flow 

south from the lowland in narrow gorges across the Kokrine-Hodzana High- 

lands t o  the Yukon River. 

Lakes 

The lowland contains numerous thaw lakes . 
Glaciers and permafrost - 

The area has no glaciers;  it is i n  the region of discontinuous perma- 

f r o s t  . 
Geology 

Nothing is known of the geology of the Tozitna-Melozitna lowland. 

INDIAN RIVER UPLAND (19) 

General topography 

Groups of low gentle ridges with rounded accordant summits a t  1,500- 

2,000 fee t  a l t i tude  are interspersed with i r regular  lowlands and broad 

f l a t  divides. The ridges i n  the southeast part  are generally pa ra l l e l  and 

trend northeasterly; ridges i n  the northwestern part  have i r regular  trends. 

A few m o u n t a i n s  rise t o  4,000 fee t .  The Koyukuk and K a n u t i  R i v e r s  cross 

the upland i n  narrow canyons a few hundred fee t  deep. 

Drainage 

Most of the Indian River Upland i s  drained by the K o y u k u k  River and i t s  

t r ibutar ies .  The northwest corner drains t o  the Kobuk River and the south- 

eastern part  drains by the Melozitna River t o  the Yukon. Many of the 

streams have extremely i r regular  courses. 

Lakes 

Numerous thaw lakes, the largest2-1/2 miles across, are i n  the lowlands, 

valleys, and broad passes. 
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Glacieks and permafrost - 
There a re  no glaciers .  The ent i re  land area, except recent flood 

plains, i s  underlain by permafrost, and periglacial  processes predominate. 

Aktiplanation terraces are  common a t  high a l t i tudes .  

Geologv 

The Indian River Upland i s  underlain chiefly by folded sedimentary 

and volcanic rocks of Mesozoic age. Sandstone, shale, and conglomerate 

predominate. These are  intruded by small granitoid stocks, and are  over- 

l a i n  by remnants of f la t - lying l a m s  of Tertiary or  waternary age. 

Structural trends are  northeasterly i n  the southeastern part, but are  

poorly defined in the northern pa r t .  

PAR RIVER SECTION (20) 

General topography 
I 

The Pah River section i s  an area of diversified topography. Compact 

groups of h i l l s  and low mountains 20-40 miles long and r i s ing  t o  4,000 fee t  

are  surrounded by rol l ing plateaus 500-1,500 fee t  high and broad lowland 

f l a t s  5-10 miles across. The lower par t s  of the mountain groups consist 

of gently rounded ridges; t h e i r  higher glaciated par t s  have broad shallow 

cirques with f la r ing  walls. (see Photo 7 . )  

Drainage 

The north and west par t s  of the Pah River section drain t o  the Selawik 

and Kobuk Rivers. The south and eas t  par t s  drain via the Huslia and 

Hogatza Rivers t o  the Koyukuk. The major streams meander sluggishly 

through the broad lowlands. The Pah River, which drains the Pah River f l a t s  

(20b), flows north t o  the Kobuk through a narrow canyon across the Lockwood 

H i l l s  (20a). 
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Numerous thaw lakes l i e  i n  the lowland f l a t s .  The central  par t  of the 

Pah River F la t s  i s  probably 50 percent lake surface. (see Photo 7. ) A few 

small cirque lakes occur i n  the higher glaciated par t s  of the Lockwood 

H i l l s  and the Zaae H i l l s  (20c) . 
Glaciers and permafrost 

. - ,  

There a re  no glaciers .  The en t i r e  region i s  underlain by permafrost, 

and periglacial  erosion processes predominate. A l t i p l a a t i o n  terraces are 

common below the leve l  of glaciat ion i n  the Zane H i l l s  and the Purcell 

Mountains (20d). 

Geology 

The Pah Riwr section i s  underlain by Mesozoic volcanic and sedimen- 

t a r y  rocks that are intensely deformed and local ly  contact metamorphosed, 

without strong persis tent  s t ructural  grain, and by Mesozoic granitoid 

stocks and batholiths.  

KOYUKUK FLATS (a) 

General topography 

The central  parts of the Koyukuk. F la ts  are f l a t  plains 5-20 miles 

wide, along the major r ivers .  The parts  immediately adjacent t o  the r ivers  

a re  meander b e l t s  5-10 miles wide; the par t s  fa r ther  away are dotted by 

thaw lakes. Broad rol l ing s i l t  plains, i n  part  mantled by dunes and i n  

par t  pocked by thaw sinks, stand 100-200 fee t  above these central  plains 

and merge imperceptibly with the surrounding uplands. Several low bedrock 

h i l l s  r i s e  from the center of the lowland. (See Map 12. ) 



Drainage 

The Koyukuk F l a t s  a r e  drained by the  Yukon River and i t s  t r i b u t a r i e s .  

The Yukon and Koyukuk Rivers jo in  i n  t h i s  sec t ion .  Streams meander wildly 

across the lowland, and have numerous meandering s ide  sloughs. Latera l  

migration of meanders i s  as much a s  75 f e e t  per year, and e laborate  
-- 

pa t te rns  of ba r s  and ~ w a l e s  (meander s c r o l l s )  a r e  l e f t  behind. (see 

Photo 11. ) 

Lakes 

The meander b e l t  has innumerable narrow meander-scroll lakes  and 

some oxbow lakes; these a r e  gradually s i l t e d  by floods, and the  newly 

formed ground f reezes .  Subsequently thaw lakes  develop i n  the frozen 

ground and pass through a complicated cycle.  Thaw lakes  a re  abundant away 

from the  r i ve r s .  (see  Map 12, and the  sect ion on Unglaciated &owlands.) 

Glaciers - and permafrost 

No g l ac i e r s  e x i s t  i n  the  f l a t s .  A l l  the land except recent ly  formed 

f lood p la ins  i s  underlain by permafrost. 

Geology 

The surrounding uplands and bedrock h i l l s  a r e  ch ie f ly  Cretaceous 

sedimentary rocks and older  Mesozoic volcanic rocks, with some i n t ru s ive s .  

Low b a s a l t  h i l l s  r i s e  from the  cen t r a l  p a r t  of the  lowland. The p l a in  i s  

underlain by water la id  and windborne s i l t .  Sand dunes a r e  common; a l a rge  

barren area  of ac t ive  sand dunes l i e s  i n  the  northwest pa r t .  Northeast- 

t rending sca rp le t s  and low r i s e s  t h a t  cross  the  lowland are  presumably 

along ac t ive  f a u l t s .  



KOBUK- SELAWIK LOWLAND ( 22) 

General topography 

The Kobuk-Selawik Lowland consists chiefly of broad r iver  flood 

plains and lake-dotted lowlands tha t  pass a t  t h e i r  seaward margins into 

del tas .  The Baldwin Peninsula, t ha t  separates Hotham I n l e t  from 

Kotzebue Sound, i s  a rol l ing lake-dotted lowland with h i l l s  up t o  350 

f e e t  i n  al t i tude,  bordered by bluffs .  The Waring Mountains (22a) a re  an 

east-trending group of lowmunded h i l l s  l e s s  than 2,000 fee t  high. The 

upper valley of the Kobuk River i s  bordered by gravel and sand terraces 

100-200 fee t  above r iver  leve l  t ha t  are dotted with thaw lakes and thaw 

sinks and, on the south side of the river,  have large areas of both s tab i l -  

ized and active sand dunes. 

Drainage 

The lowland i s  drained mainly by the Kobuk and Selawik Rivers. Most 

streams are sluggish, meandering and of low gradient, with numerous side 

sloughs. 

Lakes 

The area around the Selawik River, i n  particular,  has numerous large 

thaw lakes. Hotham I n l e t  and Selawik Lake are large bodies of water a t  

sea leve l  t ha t  are kept nearly fresh by the great outflow of the Selawik, 

Kobuk and Moat& Rivers. 

Glaciers - and permafrost 

Glaciers are absent; most land area i s  underlain by permafrost. 

Pingoes are abundant i n  the lowland around the Selawik River. 

Geology 

Most of the lowland areas are underlain by morainal deposits, and by 

stream and lake deposits of unknown thickness. Baldwin Peninsula i s  
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probably the  end moraine of a pre-Wisconsin g l a c i a l  advance. Glaciers 

i n  Wisconsin time sent  tongues i n to  the  upper va l l ey  of the  Kobuk, but  

d id  not advance f a r t he r .  The Waring H i l l s  a r e  underlain by Cretaceous 

sedimentary rocks. 

SELAWIK HILLS (23) 

General tppography 

The Selawik H i l l s  a r e  gen t le  h i l l s  with rounded t o  f l a t  s u m m i t s  a s  

much as 2,500 f e e t  i n  a l t i t u d e .  

Drainage 

The h i l l s  a r e  drained by shor t  streams t h a t  flow t o  the  Buckland and 

Selawik Rivers. 

Lakes 

There a r e  no l akes .  

Glaciers and permafrost - 
There a re  no g l ac i e r s .  The e n t i r e  a rea  i s  underlain by permafrost. 

Geology 

The Selawik H i l l s  a r e  underlain ch ie f ly  by Paleozoic and Mesozoic 

metavolcanic rocks and g ran i to id  in t rus ive  rocks. Quaternary volcanic 

rocks l i e  on the  f l a s .  

B U C W  RIVER LOWLAND (24) 

General topography 

The Buckland River Lowland i s  a r o l l i ng  lowland, with slopes of a 

few f e e t  t o  a few hundred fee tper  mile, consist ing l a rge ly  of the  o r i g ina l  

surfaces of l ava  flows. 



Drainage 

The lowland i s  drained mostly by the  Buckland River. Tagagawik River 

d ra ins  the  extreme eas te rn  par t ,  and the  Koyuk River the  southern prong. 

Lake s 

Few o r  no lakes  e x i s t  i n  the  Buckland River Lowland. 

Glaciers - and permafrost 

There a r e  no g l ac i e r s .  The e n t i r e  a rea  i s  probably underlain by 

permafrost. 

Geology 

The lowland i s  underlain ch ie f ly  by f l a t - l y ing  lava  flows o f  Quater- 

nary age, mantled by a th ick  l ayer  of windborne s i l t .  

NULATO HILLS (25) 

General topography 

The Nulato H i l l s  consist ,  i n  general,  of northeast-trending even- 

cres ted r idges 1,000-2,000 f e e t  i n  a l t i t ude ,  with rounded summits and 

gen t le  slopes.  Valleysare narrow, and have f l a t  f l oo r s  t h a t  a re  general ly  

trenched i n  t h e i r  upstream p a r t s  t o  depths of aboug 30 f e e t .  Local 

r e l i e f  i s  500-1,500 f e e t .  The texture  of the  topography i s  r e l a t i v e l y  

f i n e ;  g u l l i e s  a r e  spaced 500-1,500 f e e t  apar t  and second-order t r i b u t a r i e s  

a r e  1/2-1 mile apar t .  ( see  Map 1 5 .  ) Three highland a reas  of steeper 

r idges r i s e  t o  about 4,000 f e e t .  

Drainage 

Streams on the  e a s t  s ide of the  h i l l s  flow t o  the  Yukon and those on 

t he  west s ide t o  Norton Sound. Major streams a re  markedly pa r a l l e l ,  flow- 

ing  e i t h e r  northeast  o r  southwest, and t h e i r  courses are eroded along 



northeast-trending f a u l t  zones. Valley heads are generally connected 

by low passes eroded along the f au l t s .  

Lakes 

There a re  a few thaw lakes i n  the valleys.  

Glaciers and permafrost - 
There a re  no glaciers .  The en t i r e  area i s  probably underlain by 

permafrost. 

Geology 

Almost a l l  of the h i l l s  are composed of t igh t ly  folded sandstone, 

conglomerate, and shale of Cretaceous age. The folds s t r ike  about N .  45' 

E., but bend around t o  northerly trends i n  the northern par t .  The rocks 

a re  cut by northeast- and north-trending f au l t s .  A few mountains are  

underlain by post-Cretaceous intrusive and volcanic rocks. Older rocks, 

chiefly of volcanic origin, make up the h i l l s  i n  the extreme north and 

extreme south. 

General topography 

The Tanana-Kuskokwim lowland is a broad depression bordering the 

Alaska Range on the north, with surfaces of diversified origin.  Coales- 

cing outwash fans from the Alaska Range slope 20-50 fee t  per mile north- 

ward t o  flood plains along the ax ia l  streams of the lowland. Rivers from 

the range flow fo r  a few miles a t  the heads of the fans i n  broad terraced 

valleys 50-200 f e e t  deep. Semi-circular b e l t s  of morainal *pography l i e  

on the upper ends of some fans. (See Photo 10 and Map 18.) The flood 

plains of the Kuskokwim and Kantishna Rivers, and of the Tanana west of 



Tolovana, are incised 50-200 fee t  below the leve l  of the lowland. Several 

nearly leve l  projections of the lowland extend in to  uplands on the north. 

Large f i e l d s  of s tabi l ized dunes cover the northern part  of the lowland 

and lower par t s  of adjacent h i l l s  between Nenana and McGrath. (see 

Map 17. ) 

Drainwe 

The central  and eastern part  of the lowland is drained by the Tanana 

River, and the southwestern part  by the Kuskokwim River. Braided g lac ia l  

streams r i s ing  i n  the Alaska Range (photo 8) flow north across the low- 

land a t  intervals  of 5-20 miles. Outwash has pushed the axial  streams-- 

the Tanana, Kuskokwim, and Kantishna Rivers-against the base of h i l l s  on 

the north s ide.  Tightly meandering t r ibu ta r i e s  of low gradient come i n  

from the north. 

Lakes 

Thaw lakes abound i n  areas of f ine  alluvium. Thaw sinks a re  abun- 

dant i n  areas of thick loess  cover. 

Glaciers - and permafrost 

The lowland contains no glaciers .  The ent i re  area i s  a region of 

permafrost. Porous gravel a t  the heads of the outwash fans, however, has 

a deep water table and dry permafrost (ground perennially a t  temperatures 

below freezing but with no i c e ) .  

Geology 

The outwash fans grade from coarse gravel near the Alaska Range t o  

sand and s i l t  along t h R  ax ia l  streams. Areas north of the axial  streams 

are  underlain by thick deposits of "muck", a mixture of frozen organic 



matter and silt. Parts of the southwestern par t  of the lowland have 

thick loess  cover, but the central  and eastern par t s  are  f ree  of loess  

south of the Tanana River. Scattered low h i l l s  of granite, ultramafic 

rocks, and Precambrian schis t  r i s e  through the outwash. Tertiary conglom- 

e ra t e  i n  the foo th i l l s  of the Alaska Range plunges beneath the lowland i n  

a monocline, and the heads of the outwash fans may re s t  on a pediment cut 

across t h i s  conglomerate. 

NOWITNA LOWUUD (27) 

General topography 

The Nowitna Lowland is a rol l ing silt-covered tableland from 250 t o  

900 fee t  i n  al t i tude,  with a loca l  r e l i e f  of 50-250 fee t  and slopes of 

100-150 fee t  per mile, in to  which the f l a t  flood p la ins  of the major 

r ivers  (valleys 1-1/2-10 miles wide) have been incised 150-300 f e e t .  A 

l i n e  of gentle bedrock h i l l s  i n  the center r i s e s  t o  1,500 fee t .  The 

tableland is pocked with thaw sinks. The par t  of the tableland south of 

the l i n e  of h i l l s  i s  covered with longitudinal and sigmoid dunes and has 

been dissected by steep-walled gul l ied canyons. (see Map 14. ) 

Drainage 

The en t i r e  lowland i s  drained by the Yukon River, which follows the 

north boundary. The confluence of the Yukon and the Tanana i s  i n  the 

eastern par t  of the lowland. The southern part  of the lowland is drained 



by the Nowitna, a t r ibutary  of the Yukon, and i t s  t r ibu ta r i e s .  Paral le l  

drainage of small t r ibu ta r i e s  of the Chit- and other s t r e a m  i n  s i l t  

uplands of the eastern part  may be consequent upon the flanks of a recent 

upwarp* (* Map 1 3 . )  

Lakes 

Oxbow Mes are common i n  the central  par t s  of the meander bslts. 

Thaw lakes abound i n  the marginal areas and throughout the silt- and dune- 

covered uplands, 

Glaciers and permafrost - 
The area contains no glaciers;  it i s  ulxkrlain by permafrost, except 

i n  recently abandoned flaod plains. 

Geology 

Bedrock of the h i l l s  i s  similar t o  tha t  of surrounding highlands-- 

schis t  and gneiss on the west and Cretaceous sedimentqy rocks on the 

east ,  all cut by granitoid intrusions.  Ti l ted and faulted Tertiary and 

possibly Quaternary sediments are exposed on the south bank. of the Yukon. 

~ o $ t  of the lowland i s  covered by windborne s i l t  and sand of unknown thick- 

ness. Depth of alluvium i s  a t  l e a s t  180 fee t .  

KUSKOKWIM MOUNTAINS (28) 

General topography 

The Kuskokxh Mountains are a monotonous succession of northeast- 

trending ridges with rounded t o  f l a t  surmnits l,'jOO-2,OOO fee t  in a l t i tude  

and broad gentle slopes. (see Map 16. ) Ridge cres ts  north of the Kuskokwim 

River a re  accorchnt a t  about 2,000 feet, and are surmounted at intervals  of 



10-30 miles by isolated circular  groups of rugged glaciated mountains 

3,000-4,400 fee t  high. Valleys have f l a t  f loors  1-5 miles wide. 

Drainage 

The Kuskokwim Mountains are  drained by t r ibu ta r i e s  of the Yukon 

and Kualrokwim Rivers. Major streams generally flow northeast or  southwest 

along valleys tha t  are probably controlled by f a ~ l t s j  streams are f a s t  

and meandering e;ad generally l i e  near the northwest walls of t h e i r  valleys.  

The Kuskokwim River crosses the mountains i n  a gorge 100-400 fee t  deep 

incised i n  an older valley about 1,000 fee t  deep and 2-8 miles w i d e .  

Lakes - 
Lakes are ra re .  There a re  oxbow and thaw lakes i n  the valleys and 

a few cirque lakes i n  the glaciated mountains. 

Glaciers and - permafrost 

There are no glaciers .  Permafrost underlies most of the area, and 

periglacial  erosional processes predominate, 

Geology 

Most of the Kuskokwirn Mountains are made of t i gh t ly  folded Cretaceous 

rocks tha t  s t r ike  northeast. Graywacke upholds the ridges and a r g i l l i t e  

underlies the valleys. The northeast and northwest par t s  are underlain by 

Paleozoic sediments and Precambrian schis t .  The isolated circular groups 

of high mountains are underlain by monzonitic intrusions and t h e i r  sur- 

rounding hornfels aureoles. Flat-lying basal t  caps the remnants of a mid- 

Tertiary erosion surface. Pleistocene and Recent block faul t ing has 

occurred south of the Kuskokwim River. 



INNOKO LOWLANDS (29) 

General topography 

The Innako Lowlands are a group of f l a t  r ive r  flood plains, dendrit ic 

i n  pattern, whose bounding slopes are  generally steep banks cut in to  the 

surrounding hills) i n  places, W e v e r ,  gentle s i l t  -covered slopes merge 

with the  surrounding hills. 

Drainage 

The Yukon River and a large tributary,  the Innoko, cross these 

lowlands. The main par t  of the lowlands has a complex intersecting net- 

work of meandering sloughs of these two streams. 

Lakes 

Oxbow and meander-scroll lakes are abundant i n  recently abandaned 

flood plains and par t ly  s i l t e d  sloughs. Thaw lakes abound i n  old flood 

plains  and on gentle silt-covered slopes. The lower par t s  of many tribu- 

t a r i e s  from surrounding h i l l s  are dammed by alluvium from the Yukon and 

form narrow dendrit ic lakes. 

Glaciers and - permafrost 

No glaciers  ex i s t  i n  the lowlands. M~ch of the area is underlain by 

permafrost. 

Geology 

Bedrock geology i s  probably the same as that of the surrounding h i l l s .  

The plains are mantled by r iver  flood plain deposits and by windborne si l t ,  

which also extends up the slopes of surrounding h i l l s .  

RIVER HILLS 

General topography 

The Nushag&-Big River Hi l l s  are  largely rounded, flat-topped ridges 
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r i s ing  t o  1,500 f e e t  on the w e s t  and 2,500 f e e t  on the east; they 

have broad gentle slopes and broad, f l a t  o r  gently sloping valleys. 

Local r e l i e f  i s  1,000-2,500 f e e t .  Mountains i n  the northeast rise t o  

4,200 fee t .  Ridges trend northeastward i n  the eastern part, but have no 

preferred trend in the  southwestern par t .  

Drainage 

The northern par t  of the h i l l s  drains t o  the Kuskokwim River v ia  the 

Big River, the Stony, Swift and Holitna Rivtrsj the southern part  i s  

drained by the Mulchatna and Mushagak Rivers. The r ivers  that rise from 

glac iers  i n  the Alaaka Range and flow across the h i l l s ,  l i k e  the Stony and 

Swift, are braided turbid streams. Others, l i k e  the Holitna, are clear  

and meandering. 

A few thaw lakes are i n  some valleys. Ponds are abundant i n  the 

moraine-mantled eastern part  of the h i l l s .  

Glaciers - and permafrost 

There are no g lac iers .  Most of the area i s  underlain by permafrost, 

and periglacial  erosional processes predominate. 

Geology 

Most of the hills consist of t i gh t ly  folded Mesozoic graywacke, a rg i l -  

l i t e ,  conglomerate, and greenstone flows. There is  a central  northeast- 

trending b e l t  of Paleozoic rocks, including steep isolated ridges of lime- 

stone. Early Tertiary intrusions with t h e i r  metamorphic aureoles uphold 

two small circular  groups of high mountains i n  the southwestern pa r t .  



HOLITmA LOWLAND (31) 

General t opography 

The Holitna Lowland i s  a largely moraine-covered plain 300-800 

f e e t  i n  al t i tude,  crossed by several low, arcuate, hummocky ridges 

marking the end moraines of g l ac ia l  advances, and by broad outwash 

and meander plains along r ivers .  The Lime H i l l s ,  conspicuous isolated 

steep-sided ridges i n  the southern part  of the lowland, rise t o  1,000- 

2,300 f e e t .  

Drainage 

The Holitna Lowland i s  drained by the Kuskokwim River and i ts 

t r ibutar ies ,  the Stony and Swift Rivers, which are g lac ia l  streams from 

the Alaska Rmge tha t  have braided gravelly courses, and the Holitna 

River, a clear  meandering stream tha t  rises i n  uplands t o  the south. 

Lakes 

There are  numerous morainal and thaw lakes throughout the lowland. 

Glaciers and permafrost - 
There are no glaciers .  This i s  probably an area of discontinuous 

permafrost. 

Geology 

The bedrock h i l l s  are of Mesozoic graywacke, a r g i l l i t e ,  and con- 

glomerate, and ear ly Paleozoic limestone. Most of the lowland i s  under- 

l a i n  by moraine and outwish, with thick accumulations of windborne s i l t .  



NUSHAGAK-BRISTOL BAY LOWLAND (32) 

General topography 

The Nuahagak-Bristol Bay Lowland i s  a moraine- and outwash-mantled 

lowland with loca l  r e l i e f  of 50-250 feet ,  r i s ing  from sea  l eve l  t o  300-500 

f e e t  a t  i t s  inner margins. High steep-sided ou t l i e r s  of the Ahklune 

Mountains r i s e  from the western par t .  Arcuate b e l t s  of morainal topo- 

graphy, 100-300 f e e t  high and 1 t o  5 miles wide, enclose large deep 

g lac ia l  lakes on the southeast margin, and cross par ts  of the lowland west 

of the Nushagak River. 

Drainage 

The lowland i s  drained by the Nushagak and other large r ive r s  tha t  

flow into Br is to l  Bay. Most streams r i s e  i n  large lakes i n  ice-carved 

basins bordering the surrounding mountains and flow into t i d a l  es tuar ies  

tha t  appear t o  be drowned r iver  mouths. 

Lakes 

The lowland i s  dotted with morainal and thaw lakes. Large lakes 

occupy ice-scoured basins along the margins of the lowland. The largest  

of these, Lake Iliamna, i s  80 miles long and 20 miles wide. 

Glaciers and permafrost - 
There are no glaciers  i n  the area, and permafrost i s  sporadic or  

absent. 

Geology 

The lowland i s  underlain by several hundred f ee t  of outwash and 

morainal deposits t ha t  are mantled, i n  part ,  by silt and peat.  Outwash 

deposits are coarse near the mountains and grade t o  f ine  sand along the 



coast. Quaternary deposits th in  t o  a feather edge along the base of 

surrounding mountains. A small area of low stabi l ized and active dunes 

l i e s  eas t  of the Nushagak River. 

PROVINCES I N  AND BORDERING TRE BERING SEA 

SEWARD PENINSULA ( 3 3 )  

General topography 

The Seward Peninsula contains extensive uplands of broad convex 

h i l l s  and f l a t  divides 500-2,000 fee t  i n  a l t i tude ,  indented by sharply 

V-shaped valleys (photo 5) ;  isolated groups of w g e d  glaciated mountains 

20-60 miles long and 10 miles wide with .pe&gc1Z', ~PQ&, 700 t fea t  i n  hl t i tude 

( ~ a p  8); and coastal  lowlands and in t e r io r  basins. 

Drainage 

Many small r ivers,  whose lower courses are  sluggish and meandering, 

drain the peninsula. Some of these build de l tas  into the kads of pro- 

tected lagoons and bays. The in t e r io r  lowlands are drained through 

narrow canyons across intervening uplands. 

Lakes 

The lowlands have numerous thaw lakes. There are several rock-basin 

and morainal lakes i n  the glaciated Bendeleben (32a) and Kigluaik (32b) 

mountains. Large cra te r  lakes and maars occur i n  the northern part  of the 

peninsula. Several lakes i n  the central  upland f i l l  depressions between 

lava flows; some of the depressions werew,c.entuated by faulting and warp- 

ing. 

Glaciers - and permafrost 

The Seward Peninsula has no glaciers .  The ent i re  peninsula i s  a 

permafrost region; per iglacial  processes predominate and ice-wedge poly- 

gons are common. 



Geology 

The bedrock of the peninsula i s  chiefly Paleozoic b i o t i t e  schist ,  

gneiss, marble, and metavolcanic rocks, cut by granitoid intrusive masses . 
Structural trends i n  the metamorphic rocks are chiefly northerly. The 

York Mountains (33c) a re  carved i n  a mass of res i s tan t  marble. (see Map 

8. ) The Kigluaik, Bendeleben, and Darby M m t a i n s  have recent scarplets 

along t h e i r  bases and may be Cenozoic u p l i f t s .  A Quaternary lava plateau 

l i e s  i n  the north-central par t .  The soukhern and wes?iern mountains are 

extensively glaciated. Beach placer mines along the south coast disclose 

t i l l s  interbedded with raised and submerged beaches and afford a cor- 

re la t ion  between Garine and g lac ia l  chronologies. 

C 

YUKON-KUSKOKWIM COASTAL LOWLAND (34) 

General topography 

The Yukon-Kuskokwim Coastal Lowland i s  a triangular lake-dotted 

marshy plain r i s ing  from sea leve l  on i t s  western margin to  100-300 fee t  

a t  i t s  eastern end. Many Low h i l l s  of basal t  surmounted by cinder cones 

and maar c ra te rs  and a few craggy mountains of older rocks 2,300-2,450 

f e e t  high, r i s e  from the western part  of the plain.  Low beach ridges, 

marked by l ines  of thaw lakes, l i e  along part  of the west coast. 

The lowland i s  crossed by meandering streams of extremely low 

gradient, many of them dis t r ibutar ies  or  former channels of the Yukon 

River. These flow t o  the Bering Sea. The Yukon River flows along the 

base of h i l l s  on the north side of the lowland, and is building a del ta  



I 
in to  the Bering Sea. The Kuskokwim, on the southeast side, ends i n  a 

marine estuary t h a t  appears t o  be a drowned r iver  mouth. 

Lake s - 
The lowland is b t t e d  with innumerable thaw lakes, many of them 10 

miles or more long. Some have scalloped shorelines, and probably formed 

through the coalescence of several smaller lakes. Probably 30-50 percent 

of the lowland i s  lake surface. 

Glaciers and permafrost - 
The area contains no glaciers,  and i s  underlain by discontinuous 

Geology 

The lowland i s  underlain by Quaternary sand and s i l t  t o  unknown 

depth. Basalt flows and cinder cones a r e  of Tertiary and Quaternary age. 

Other bedrock h i l l s  consis t  of Cretaceous sedimentary rocks, cut by ear ly  

Tertiary intrusions, and of crystal l ine rocks of unknown age. 

BERING FIAIJFORM (35) 

General t opography 

The Bering Platform i s  a monotonously smooth submarine plain 100-500 

f e e t  deep bordered on the southwest by a submarine scarp severad thousand 

f e e t  deep, A coastal  lowland a t  the head of Norton Sound i s  included i n  

the platform. Several isAands r i s e  abruptly from the plain.  Most of the 

islands a re  ro l l ing  uplands a few hundred t o  1,000 fee t  high bordered by 

wave-cut c l i f f s .  S t .  Lawrence Island (35a), the largest,  i s  about 100 

miles long and 20 miles wide, It i s  chiefly a lake-dotted bedrock plain 



l e s s  than 100 f e e t  high above which isolated mountain groups bordered 

by old sea c l i f f s  r i s e  t o  a l t i tudes  of 1,000-1,500 fee t .  (see Map 7 . )  

A large shield volcano with many vents i s  on the north coast of S t .  Law- 

rence Island, 

Drainage 

Many small r ivers  drain S t .  Lawrence Islandj most amall islands 

have no permanent streams. 

Lakes 

Thaw Lakces abound on the lowlands of S t .  Lawrence 1s-j there 

a re  small c ra te r  lakes i n  the Pribilof Islands. 

Glaciers - and permafrost 

There a re  no glaciers .  Part of S t .  Lawrence Island may be underlain 

by permafrost. 

Geology 

The Pribilof Islands (35b), S t .  Matthew Island (35c), Nunivdc 

Island (35d), and north-central St .  Lawrence Island are made of Cenozoic 

basa l t  flows and pyroclasticsdebris, with some interbedded sediments. 

Cinder cones are present on the Pribi lofs .  S t .  Lawrence, IXomede, and 

King Islands a r e  underlain largely by intensely deformed Paleozoic and 

,Mesozoic sedimentary and volcanic rocks and granitoid masses. 

General topographz 

Rugged steep-walled mountains with sharp summits 2,000-5,000 fee t  

high, i n  groups of ridges separated by broad f l a t  valleys and lowlands, 

r i s e  abruptly above the lowlands and low h i l l s  on the north and east .  



Mountains i n  the  southwestern par t  have rounded summits 1,500-2,500 
. _ 1  . 

f e e t  high. 

Drainage 

The Ahklun~ Mountains are drained by shallow clear streams tha t  

flow di rec t ly  t o  Bering Sea on the south and west, t o  the Nushagak River 

v ia  the Nuyakuk on the northeast, and t o  the Kuskokwim Riyer on the  north- 

w e s t .  Most r ivers  are incised i n  bedrock gorges 20-50 f ee t  deep i n  the 

downstream pa r t s  of t h e i r  valleys. Drainage i s  roughly radial ,  and 

several streams i n  the northwest par t  flow i n  canyons d i rec t ly  across 

s t ructural ly  controlled ridges. 

Lakes 

This province i s  outstanding fo r  the number and beauty of i t s  

g lac ia l  lakes, which are  long narrow bodies of water i n  U-shaped can- 

yons. ThR largest ,  LakR N&rka, i s  29 miles long, and a t  l e a s t  40 lakes 

a re  more than 2 miles long. Lake depths a s  great as 900 f e e t  have been 

reported. 

Glaciers - and permafrost 

A few small cirque g lac iers  a re  found i n  the highest par ts  of the 

mountains from Mount Waskey northward. Permafrost occurs sporedically 

i n  the region. 

Geology 

The mountains are made of strongly deformed sedimentary and volcanic 

rocks of l a t e  Paleozoic and Mesozoic age, with some bodies of older 

schis t .  These rocks are cut by great northeast-trending f a u l t s  along 

which many of the  valleys have beeneroded. Structural trends control 



many ridges. Small granitoid masses surrounded by m c r e  res i s tan t  

hornfels have formed many ring-like mountain groups. Late Cenozoic 

basal t8  l i e  on the  f loor  of Togiak Valley. The en t i r e  province was 

intensely glaciated. 

ALASKA-ALEUTIAN PROVINCE 

The Alaska-Aleutian province consists of an arcuate b e l t  of mountain 

ranges along the north side of the Pacific Mountain System i n  Alaska. It 

i s  divided in to  the following sections: 

Aleutian Islands (37) ; Aleutian Range (38) ; Alaska Range (southern 

pa r t )  (39) ; Alaska Range (central  and eastern par t s )  (40) ; Northern 

Foothi l ls  of the Alaska Range (41). 

ALETITIAM ISLANDS (37) 

The Aleutian Islands are a chain of islands surmounting the c res t  of 

a submarine ridge 1,400 miles long, 20-60 miles wide, and 12,000 f e e t  high. 

Fifty-seven volcanoes of Quaternary age, 27 reported active, rise t o  

2,000-9,000 fee t  i n  a l t i tude  along the north side of the Aleutian IsLands. 

Other topography i n  the Aleutian Islands i s  of two types: (1) wave-cut 

platforms l e s s  than 600 fee t  high, bordered by low sea c l i f f s ,  and (2) 

intensely glaciated mountainous islands 600-3,000 fee t  high, indented with 

f jords,  and bordered by c l i f f s  up t o  2,000 fee t  high. (see Map 30.). 

Broad leve l  i n t e r t i d a l  platforms border some islands; they were probably 

produced by fro st-weathering . 



Drainage 

Streams i n  the Aleutian Islands are short and swift .  Many plunge 

in to  the sea by waterfalls.  Volcanoes of porous rock have widely 

spaced ephemeral. drainage, 

Lakes 

Many small lakes occupy i rregular  ice-carved basins i n  rol l ing topo- 

graphy on the glaciated islands.  Numerous ponds were formed and enlarged 

by ice-shove of tur f  ramparts. A few volcanic craters  and calderas are 

f i l l e d  by lakes. 

Glaciers and - permafrost 

Firn l ine is about 3,000 f e e t  eas t  of Uni& Pass and about 4,500 

fe6t  west of Unhmk Pass. Most high volcanoes bear icecapa or  small 

glaciers,  and there are  a few cirque glaciers  i n  the mountainous islands.  

There i s  probably no permafrost i n  the Aleutian Islands, but per iglacial  

erosion processes a re  active because of the cold wet climate. 

Geology 

The volcanic chain i s  of constructional or igin and l a t e  Cenozoic age, 

and includes many calderas. The remaining non-volcanic islands appear t o  

be emerged parts of f a u l t  blocks consisting chiefly of faulted and folded 

Cenozoic volcanic rocks, local ly  mildly metamorphosed, with granitoid 

intrusive rocks on Sedanka, Unalaska, Ilak, and other islands. 

AI;EUTIAI\T RANGE (38) 

General topography 

The Aleutian Range consists of rounded east-trendi* ridges 

1,000-4,000 fee t  high, surmounted at intervals  of 5-85 miles by volcanoes 
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4,500-8,500 fee t  high. (See Photo 19. ) It merges northward with the 

Br is to l  Bay-Nushagak Lowland, and has an abrupt and rugged south coast. 

The range i s  extensively glaciated, with U-shaped valleys, cirques, and 

other features of g l ac ia l  erosion. Most of the volcanoes reached t h e i r  

f i n a l  growth a f t e r  the extensive glaciat ion of the range. 

Drainage 

The drainage divide between the Bering Sea and the Pacific Ocean i s  

generally along the highest ridges, within 10 miles of the south coast. 

Streams t o  the Pacific a re  short and steep; those flowing t o  Bering Sea 

are  longer, and have braided channels. 

Lakes - 
Along the north side of the range are  many large lakes, held pa r t ly  

in by end moraines. Most of t h e m  extend well below sea level .  The 

l a rges t  i s  Lake Iliamna, 80 miles long and 10-20 miles wide, 

Glaciers - and permafrost 

Firn l i n e  i s  about 3,000-3,500 f e e t  along the axis  of the range, and 

r i s e s  northward across the range t o  4,000-5,000 fee t  i n  the northwestern 

par t .  Most volcanoes have glaciers  on a l l  sides, and some have summit 

icef ields .  'I'here is  probably no permafkost, but per iglacial  erosion 

processes are active i n  the cold wet climate. 

Geology 

Most of the range is composed of mildly deformed folded and faul ted 

Mesozoic and Cenozoic sedimentary rocks, local ly  intruded by granitoid 

stocks and surmounted at intervals  by volcanic p i l e s  of l a t e  Tertiary t o  

Recent age. Many volcanoes are calderas. (S e Map 26. ) A major f a u l t  

extends along the north side of the eastern part  of the range, separating 



the sedimentary rocks from a large Mesozoic granitoid bathol i th  on the 

north. 

ALASKA RANGE (Southern Part)  (39 )  

General topography 

Between Rainy Pass and Lake Chakachamna the Alaska Range consists of 

many para l le l  rugged glaciated north-trending ridges 7,000-12,000 f e e t  

high; south of Lake Chakachamna the ridges trend northeast and are  4,000- 

6,000 fee t  high. Between the ridges l i e  broad glaciated valleys with 

f loors  l e s s  than 3,000 f e e t  high. Local r e l i e f  i s  between 4,000 and 

9,000 fee t .  Many spire-like mountains r i s e  i n  the central  par t  of the 

range. 

Drainage 

Large braided g lac ia l  streams follow north- and northeast-trending 

valleys; they flow north or  south t o  the Kuskokwim, southwest t o  the 

Nushagak o r  Kvichak, and east  t o  the Susitna River and Cook I n l e t .  

Lake s 

Many large lakes occupy glaciated valleys within and on the margins 

of  the range; the  la rges t  of these i s  Lake Clark, 49 miles long and 1-4 

m i l e s  widbe. 

Glaciers - and permafrost 

Extensive systems of valley glaciers  radiate from the higher mountains. 

The f i r n  l i ne  i s  lower and glaciers  are larger  on the southeast side of 

the range than on the northwest and west sides of the range. The extent of 

permafrost i s  unknown. 

Geology 

Most of the range is  underlain by granitoid batholiths of large extent, 



intrusive in to  moderately metamorphosed and highly deformed Mesozoic 

and Paleozoic volcanic and sedimentary rocks, which form scattered areas 

of lower mountains. Structural trends a re  generally north, but change 

abruptly t o  northeast and eas t  northward across Rainy Pass. Mount Spurr, 

Mount Iliamna, and Mount Redoubt are  large active volcanoes. Well-bedded 

Jurassic sedimentary rocks form prominent hogbacks and cuestas dipping 

southward off the south flank of the range toward Cook I n l e t .  

B7;ASKA RANGE (central  and Eastern Par t )  (40) 

General topography 

The central  and eastern par t  of the Alaska Range consists of two o r  

three pa ra l l e l  rugged glaciated ridges, 6,000-9,000 f e e t  high, surmounted 

by groups of extremely rugged snowcapped mountains more than 9,500 fee t  

high. (see Photo 12.) The Mentasta-Nutzotin Mountain segment (40a) a t  

the eastern end of the Alaska Range has a single ax ia l  ridge. The ridges 

a re  broken a t  intervals  of 10-50 miles by cross-drainage or  low passes; 

much of the drainage appears superimposed. (see Photo 13  and Map 20. ) The 

range rises abruptly from lower country on e i ther  side, and its longitu- 

dinal  profi le ,  seen from a distance, i s  i r regular .  Mount McKinley, 20,269 

f e e t  high, is  the highest mountain i n  North America. (See Photo 13. ) 

Drainage 

The central  and eastern par t  of the Alaska Range i s  crossed a t  inter-  

va l s  of 25-100 miles by north-flowing t r ibu ta r i e s  of the Tamma and Yukon 

Rivers. Most of the range drains t o  the Tanana. The west par t  drains t o  

the Kuskokwim and par t s  of the south flank t o  the Susitna and Copper 

Rivers. Streams are swift and braided, and most r ivers  head in glaciers .  
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Lakes - 
There are a few rock-basin lakes and many s m a l l  ponds i n  areas of 

ground moraine. Lakes are rare  for  a glaciated area.  

Glaciers and - permafrost 

The f i r n  l i n e  on the south side of the range i s  5,000-7,000 f e e t  

i n  a l t i t ude  and on the north side of the range i s  6,000-8,000 fee t  i n  

al t i tude,  ref lect ing the northward decrease i n  cloudiness and precipitation 

as one passes from the Gulf of Alaska coast t o  the in t e r io r .  The high 

mountains are sheathed i n  ice, and valley glaciers  as much as 40 miles 

long and 5 miles wide radiate from them. With some glaciers  (e .  g., 

Black Rapids Glacier, Muldrow ~ l a c i e r ) ,  short  periods of rapid advance have 

al ternated with long periods of stagnation. Short  alley glaciers  l i e  i n  

north-facing valleys i n  the lower par t s  of the range. Rock glaciers  a re  

comon. Permafrost i s  extensive and so l i f luc t ion  features a re  well 

developed. 

Geology 

The in te rna l  structure of the Alaska Range i s  a complex synclinorium 

with Cretaceous rocks i n  the center and Paleozoic and Precambrian rocks on 

the flanks. T h i s  synclinorium i s  cut by great  longitudinal faults tha t  

a re  marked by l i n e s  of valleys and low passes. The synclimrium was  probably 

formed near the close of the Mesozoic e ra .  Many roughly oval granitoid 

stocks and batholiths support groups of high mountains tha t  have c l i f f s  as 

much a s  5,000 f e e t  high. (see Photo 12.) 

Synclinal areas of Tertiary rocks underlie longitudinal lowlands. Much 

of the gross topography of the range i s  believed t o  be produced from struc- 

tu res  of a mid-Tertiary orogeny by removal of eas i ly  eroded Tertiary rocks 



t o  form hwlaads. Recent scarplets as  much a s  30 f 2 t  high can be 

seen on several longitudinal f au l t s .  

NORTRERN FOOTHILLS 03' TIlE ALASKA RANGE (41) 

General topography 

The northern footh i l l s  of the Alaska Range are flat-topped east-  

trending ridges 2,000-4,500 fee t  i n  al t i tude,  3-7 miles wide and 5-20 

miles long, tha t  are  separated by rol l ing lowlands 700-1,500 fee t  high 

and 2-10 miles wide. The foo th i l l s  are largely unglaciated, but some 

valleys were widened during the Pleistocene epoch by glaciers  from the 

Alaska Range. Colorful badlands abound i n  areas of rapid erosion i n  sof t  

Tertiary rocks. 

Drainage 

The major streams of the foo th i l l s  are superimposed across the 

topography. Most streams are nearly paral le l ,  r i s e  fo r  the most par t  i n  

0 
the Alaska Range, and flow north t o  N.  20 W. across the ridges i n  rugged 

impassable V-shaped canyons and across the lowlands i n  broad terraced 

valleys. The ent i re  section drains t o  the Tanana. 

Lakes 

A few s m a l l  lakes of thaw origin l i e  i n  the lowland passes, and 

morainal areas have shallow irregular  ponds. 

Glaciers - and permafrost 

The ent i re  area i s  below the f i r n  l i n e  and there are no loca l  glaciers,  

although a few glaciers  from the Alaska Raage terminate i n  the foo th i l l s .  

Permafrost i s  extensive, and polygonal ground and sol i f luct ion features 

are  well developed. 
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Geology 

Crystalline schis t  and granitoid intrusive rocks make up most of 

the  ridges, which are an t i c l ina l  . Poorly consolidated Tertiary rocks 

underlie the lowlands; thick coarse conglomerate near the top of the 

Tertiary section forms cuestas and ridges where it dips 20°-60°, and broad 

dissected plateaus where it i s  f la t- lying.  The topography ref lec ts  

closely the structure of monoclines and short broad flat-topped ant i -  

c l ines  with steep north flanks. Fl ights  of t i l t e d  terraces on north- 

flowing streams indicate Quaternary t i l t i n g  and u p l i f t  of the Alaska 

Range. The Tertiary mcks contain thick beds of subbituminous coal. 
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COASTAL TROUGH PROVINCE 

The Coastal Trough Province i s  a b e l t  of lowlands extending the  

length  of the  Pacif ic  Mountain System, in terrupted a t  in te rva l s  by oval  

mountain groups. It i s  divided i n to  the  following sect ions:  

Cook Inlet-Susitna Lowland (42) ; Broad Pass Depression (43) ; 

Talkeetna Mountains (44); Ugper Matanuska Valley (45) ; Clearwater Moun- 

t a i n s  (46) ; Gulkana Upland (47) ; Copper River Lowland (48) ; Wrangell 

Mountains (49); Da@ Depression (not described - mostly i n  Yukon 

~ e r r i t o r y )  (50) ; Chatham Trough (51)  ; Kupreanof Lowland (52) . 

COOK INLET- SUSITIU LOWLAND (42) 

General topography 

The Cook Inle t -Susi tna  Lowland is  the  major population center of 

Alaska, and contains most of the  developed agr icu l tu ra l  land. Most of 

the  lowland i s  l e s s  than 500 f e e t  above sea l e v e l  and has a l o c a l  r e l i e f  

of 50-250 f e e t .  (see Photos 16 and 20.) It i s  a glacia ted lowland with 

areas  of ground moraine and stagnant i c e  topography, drumlin f i e ld s ,  

eskers, and outwash pla ins .  Rolling upland areas  near t h e  bordering 

mountain ranges r i s e  t o  about 3,000 f ee t ,  and i so la ted  mountains a s  

much a s  4,800 f e e t  high r i s e  from the  cen t ra l  pa r t  of the  lowland. 

Drainage 

The lowland is  drained by the  Susitna River and other  streams t h a t  

flow in to  Cook I n l e t .  Most of these streams head i n  g lac ie r s  i n  the  

surrounding mountains. The shores of Cook I n l e t  a re  f o r  the  most pa r t  

gent ly  curving steep b l u f f s  50-250 f e e t  high. 



Lake s 

Three large lakes fill ice-carved basins a t  the margins of surround- 

ing mountains. The largest,  Lake Tustumena, i s  23 miles long and 7 miles 

wide. Hundreds of s m a l l  i r regular  lakes and ponds occur i n  areas of 
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stagnant i c e  topography and on ground moraines. Strangemoore ponds are  

common i n  marbhea. 

Glaciers and permafrost - 
The area i s  almost ice-free, although one glacier  reaches the 

lowland from the Alaska Range on the west, and sporadic permafrost i s  

present i n  the north par t .  

Geology 

Bedrock beneath the lowland consists mainly of poorly consolidated 

coal-bearing rocks of Tertiary age, generally mildly deformed o r  f l a t  

lying; this rock i s  mantled by g lac ia l  moraine and outwash, marine and 

lake deposits. Sequences of moraines record successive g lac ia l  advances. 

The bourdaries of the lowland a r e  of two kinds: (1) abrupt s t ra ight  

mountain f ronts  which are  probably fau l t l ine  scarps, and (2) uplands of 

hard pre-Tertiary rocks tha t  slope gently toward the lowland. The l a t t e r  

are probably exhumed p w t s  of the surface on which the Tertiary rocks 

were deposited; the edge of the lowland generally marks the edge of the 

Tertiary cover, which dips gently away from the mountains. The isolated 

mountains i n  the center of the lowland generally consist of metamorphic 

and granitoid rocks of Mesozoic age. 



B R O  PASS DErnSSION (43) 

General topography 

The B r o a d  Pass Depression is a trough with a glaciated floor,  1,000- 

2,500 fee t  high and 5 miles wide, t ha t  opens on the eas t  t o  a broad 

glaciated lowland with rol l ing morainal topography and central  outwash 

f l a t s .  The bounding mountain w a l l s  of the trough are several thousand 

f e e t  high. brig narrow drumlin-like h i l l s  on the f loor  of the trough 

trend para l le l  t o  i t s  axis, and the main streams i n  the trough are  incised 

i n  rock-walled gorges a few hundred f e e t  deep. The trough opens on its 

south end t o  the Cook Inlet-Susitna Lowland. 

Drainage 

The divide between the Bering Sea and Pacific Ocean drainages 

crosses t h i s  depression i n  two places and is marked by nearly impercep- 

t i b l e  passes. The southwest par t  drains by the Chulitna River t o  the 

Susitnaj the central  par t  drains by the Nenana River north t o  the Yukon; 

and the eastern par t  i s  drained by the headwaters of the Susitna. bbst 

streams head i n  glaciers  i n  the surrounding mountains, and are swift, 

turbid, and braided. 

Lakes 

Many long narrow lakes l i e  i n  morainal depresiiions i n  the central  

par t  of the trough. Morainal and thaw ponds are  common i n  the eastern 

pa r t .  

Glaciers - and permafrost 

There are no g lac iers .  Most of the depression i s  underlain by perma- 

f r o s t .  



Geology 

Patches of poorly consolidated Tertiary coal-bearing rocks, i n  

f a u l t  contact with older rocks of the suProunding mountains, ahow tha t  

t h i s  depression i s  a graben of Tertiary age. Most of the  bedrock consists 

of highly deformed s l igh t ly  metamorphosed Paleozoic and MeBbzoic rocks 

t h a t  are  also exposed i n  the surrounding mountains. G m d  moraine 

mantles the lowland. 

General topography 

The Talkeetna Mountains are  an oval highland area of diversif ied 

topography tha t  interrupts  the b e l t  of lowlands that makes up the Coastal 

Trough province. The central  Tallreetna Mountains (44c) i s  a compact 

group of extremely rugged rad ia l  arete  ridges 6,000-8,800 fee t  i n  alti- 

tude, with few low passes, t ha t  i so la t e  steep-walled U-shaped valleys. 

Accordant f l a t  r idge-crests i n  the western and eastern parts  of the cen- 

tral Talkeetna Mountains suggest a warped peneplain tha t  plunges 

beneath Tertiary rocks i n  adjacent lowlands. (gee Photo 16 . ) .  The 

glaciated Chulitna Mountains (44a), a compact group of mountain blocks 

separated by low passes, a re  isolated from the central  Tallreetna Moun- 

t a ins  by the  Fog Lakes Upland (44b), a northeast-trending region of 

broad rol l ing sumits, 3,000-4,500 fee t  high, which has a g lac ia l ly  sculp- 

tured mamnilated surface i n  i t s  southwestern part  but is unglaciated i n  

the northeast. A similar upland ( the Clarence Lake Upland, 44d) borders 

the  mountains on the eas t .  

Drainage 

The central  Talkeetna Mountains has a rad ia l  drainage of large 
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braided g lac ia l  streams t h a t  are t r ibutary  t o  the Susitna, Matanuska, 

and Copper Rivets. The extreme north drains t o  the Yukon via the 

Nenana River. The Susitna River flows west across the TaUreetna Moun- 

tains i n  a narrow steep-walled gorge that in-places i s  over 1,000 fee t  

deep. West-f lowing streams i n  the southwestern Talkeetna Mountains have 

many long south t r ibu ta r i e s  and few o r  no north t r ibutar ies;  an insolation 

effect ,  favoring the growth of glaciers  i n  north-facing valley heads and 

inhibi t ing t h e i r  growth on south-facing slopes, probably caused t h i s  

a ~ y m n @ ~ .  

Lakes 

There a re  few lakes i n  the southern part  of the Talkeetna Mountains. 

Many lakes, some 5 miles long, occupy ice-scoured and moraine-dammed 

basins i n  the northern par t .  

Glaciers - and permafrost 

The f i r n  l i n e  i s  between 6,500 and 7,000 fee t .  Glaciers 5-15 miles 

long l i e  at the heads of most valleys i n  the central  Talkeetna Mountains. 

A few cirque-glaciers occupy north-facing valley heads i n  the northeastern 

Tallreetna Mountains and the Chulitna Mountains. Rock glaciers  are  common 

i n  the southeastern Talkeetna Mountains and i n  the Chulitna Mountains, 

Permafrost probably underlies most of the area; a l t iplanat ion terraces 

are  present i n  unglaciated par t s  of the northeastern Talkeetna Mountains. 

Geology 

A large mid-Jurassic batholith i n  the central  and western Talkeetna 

Mountains intrudes Jurassic volcanic rocks and older rocks and i s  eroded into 

c l i f f s  and spires.  The southeastern Talkeetna footh i l l s  (44e) a re  com- 

posed of sof t  sandstone and shale of Jurassic and Cretaceous age, capped 



by flat-lying cliff-forming Tertiary basalt  flows eggregsting several 

thousand fee t  Fn thickwas. The northern psrt of the Tsfkeetna Mnuntain~ 

consists af Paleozoic and Mesozoic greenstwe, graywacke, and a r g i l l i t e  

i n  northeast-treading belts; greenstone forms mountainnus tracts. 

General topography 

The Upper Eaatanuaka Valley is a glaciated trough 2-5 miles wlde 

with langitudinal bedrock h i l l s  500-1,000 fee t  high and steep bounding 

w a l l s  several thousmd feet high. Altitude of i ts  floor ranges from 

800 fee t  on the west t o  2,000 feeit cm the eas t .  

Drainage 

The Upper Matanuska Valley is drained ent i re ly  by the Matamaka 

River, which flows the length of the trough. 

Lakes - 
Many small narrow lakes occupy ice-carved bedrock basins, and ponds 

are common in  morainal areas. 

Glaciers - and permafrost 

The terminus of the Matanuaka Glacier reaches the east end of the 

trough. Permafrost is present in thR emtern  part of the trough, but 

i t s  extent is unknown. 

Bedrock georogy 

T !  Upper Matruruaka Valley is a structurally controlled trough 

bounded on the north by a major fau l t  (the Castle Mountain fau l t )  and on 

the south by a steep unconformity and faults. It is underlain by eas i ly  

eroded rocks of Cretaceous and Tertiary age, which are highly deformed 



and were intruded by gabbro sills and stocks. It contains several 

coal f i e l d s .  The bordering mountains are  of older and more res i s tan t  

rocks. 

CLEARWATER MOUNTAINS (46) 

General topography 

The Clearwater Mountains consist of two o r  three steep rugged 

east-trending ridges r i s ing  t o  a l t i tudes  of 5,500-6,500 feet,  separated 

by U-shaped valleys 3,000-3,500 f e e t  high. They a re  intensely glaciated. 

The ridges a re  asyrmnetrical; Long spurs on t h e i r  north s ides  separate 

large compound cirques; t h e i r  south sides a r e  relat ively smooth moun- 

t a i n  w a l l s  grooved by short steep canyons. 

The ent i re  section is tr ibutary t o  the Susitna River. 

Lakes 

There are a few rock-basin lakes i n  cirques and passes. The 

largest  lake i s  l e s s  than 1 mile long. 

Glaciers 

The north slopes of the highest peaks have a few cirque-glaciers. 

Geology 

The Clearwater Mountains a re  underlain chiefly by Permo-Triassic 

greenstone and Mesozoic a r g i l l i t e  and graywacke. The mcks are  highly 

deformed, s t r ike  generally east ,  and dip steeply. 

General topography 

The Gulka;na Upland consists of rounded east-trending ridges sepa- 
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rated by lowlands 2-10 miles wide. The ridge crests,  3,500-5,500 

f e e t  i n  al t i tude,  are 4-15 miles apart  and are cut at 5-15 mile intervals  

by notches and gaps tha t  were eroded by glaciers  o r  g lac ia l  meltwater. 

(see Map 21.) The lowlands are  floored by g lac ia l  deposits showing morainal 

and stagnant ice  topography, with large esker systems. (See Map 22). 

Drainage 

The southeastern and eastern par t  drains south t o  the Copper River; 

the western par t  drains southwest t o  the Susitna River; and the  north- 

central  par t  drains north via  the Delta River t o  the Tanana and Yukon. 

The drainage divide between the Pacific Ocean and Bering Sea has an 

i r regular  course along t h i s  province and is i n  par t  along eskers. (see 

Map 22. ) 

Lakes - 
Many long narrow Lakes occupy rock-cut basins i n  notches through the 

ridges.  Irregular lakes abound i n  some areas of morainal topography. 

Glaciers - and permafrost 

A few cirque glaciers  l i e  on the north sides of the highest ridges. 

The termini of a few glaciers  from the Alaska Range are i n  t h i s  section. 

The upland i s  underlain by permafrost, and contains ice-wedges, pirqoes, 

and al t iplmakion terraces.  

Geology 

Bedrock i s  chiefly greenstone of l a t e  ~ a i e o z o i c  and Mesozoic age; 

structures trend easterly.  Areas of re la t ive ly  low r e l i e f  i n  tkLe  northern 

par t  a re  underlain by poorly consolidated Tertiary sedimentary rocks. 



COPPER RIVER LOIXlXD (a) 

General topography 

The eastern part of the Copper River I o w l a n d  (48a) is a relatively 

smooth plain 1,000-2,000 fee t  high trenched by the valleys of the Copper 

River and i t s  tributaries,  which have steep w a l l s  100-500 fee t  deep. 

(see -to 14. ) The Copper and Chit- valleys, eastward prongs of t h i s  

plain, contain longitudinal morainal and ice-scoured bedrock ridges tha t  

r i s e  above axial  outwash plains. The western part of the Copper River 

Lowland, the Lake Louise Plateau (48b), is a rolling upland, 2,200-3,500 

fee t  i n  alti tude, with morainal and stagnant ice topography; the broad 

valley of the Helchina and Tazllna Rivers separates t h i s  upland from the 

Drainage 

The eastern and southern parts of the Copper River Lowlesd are 

drained by the Copper River and its tr ibutaries .  The northwestern part 

is  drained by the Susitaa River. Low passes lead t o  the heads of the 

Delta, Tok, and Matanuska Rivers. Most rivere head i n  glaciers in 

surrounding mountains and haw braided upper courses. Salty ground 

water has formed salt springs and mud volcmoes. 

M e s  - 
Large lakes occupy deep basins a t  the mountain f rants. Thaw lakes 

are abundant in the eastern plain. Lakes occupy abandoned m e l t w a t e r  

channels, and lakes i n  morainal depressions in the western upland are 

as much as 6 miles across. Lakes more than 2 miles wide are bordered 

by beaches and --cut cl i ffs ,  w h e r e a s  irregular muskeg marshes encroach 



Glaciers 

There are no glaciers .  The ent i re  lowland is a region of penna- 

f r o s t .  The permafrost table  i s  within 5 f e e t  of the surface and 

permafrost i s  a t  l e a s t  100 f ee t  thick.  

Geology 

Eedmck beneath the southern part  of the lowland is chiefly eas i ly  

eroded sandatone and shale of Mesozoic age; bedrack beneath the 

northern part is chiefly res i s tan t  l a t e  Paleozoic and Mesozoic meta- 

volcanic rocks. Tertiary gravels cap some h i l l s .  Ground and end 

moraine and stagnant ice  deposits mantle much of the lowland. The 

eastern plain is &rlain by glacio-lacuetrine a d  ghcio- f luvia l  

deposits a t  l e a s t  500 f ee t  thick. 

WRANGELL MOUNTAINS (49 ) 

General topography 

The Wrangell Mountains are  an oval group of great shield and 

composite volcanoes (Mount Wrangell, 14,005 fee t  high, i s  still act ive) ,  

t h a t  rises above a low plain on t h e  north and west and above heavi$y 

glaciated c l i f f ed  and castelLated ridges on the south and eaat .  (see 

Photo 14.) Six volcanoes higher than 12,000 feet ,  the highest of 

which i s  Mount Blackburn, 16,523 f e e t  high, make up the greater par t  of 

the  mountains. 

Drainage 

Seventy-five percent of the area drains t o  the Copper River, which 

encircles the mountains on the west. The remainder drains t o  the 

Tanana v ia  the Nabesna and Chisana Rivers, and t o  the Yulron v ia  the 

White River. 
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Lakes - 
There are a few rock-basin lakes i n  the extreme north. 5everal 

ice-marginal lakes l i e  in Skolai Pass at the east end of the mountains. 

Glaciers and permafrost 

Firn l ine  is abaut 7,000 feet. A large icecap comrs most of the 

high maunt-, 9;nd feeds large valley  glacier^. Rock glaciers &re 

common i n  the southeastern Wrangell Mountains. Permfrost i i g  probably 

present in the glacier-free areas, but its extent is udcwwn. 

The Wraqell Mountains are a great pi le  of Cenozoic valcenic rocks 

that res ts  on a deformed sequence ~f Paleozoic and Mesozaic sedimentary 

and volcanic rocks, among which are cliff-farming units @f limestone 

and g r e e d e .  Sam granitoid masses intrude the Mesozoic raw. An 

important copper belt, including thr! M c o t t  Mine, l i e s  on the south 

side of the Wrmgell Mountains. 

CHATHAM TROUGH (51) 

e n e r a 1  topography 

The C h a t h a m  Trough is a deep straight trench, 4-15 miles wide, 

which is entirely submerged except at its north end. Its am- depth 

is mnre than 1,900 feet, and its maximum depth is 2,900 feet ,  IJbun- 

tains on ei ther side r i se  t o  2,500-5,000 feet .  

Geology 

The Chatham Trough probably narks a major f aultlina . Structures on 

opposite sides of the trough do not match across the trough. 



lSSERBBOF LOWLAND (52) 

General t o p g r a p h ~  

The Kuprewf  Lowland is a region of islands and channels. 

Islands of r o l l i n g  heavily glaciated t e r r a in  with a loca l  relief of 

300-500 f e e t  and a maximum re l ie f  of 1,000-1,500 fee t  arr! separated 

by an i n t r i ca t e  network of waterways. (see northeast part of Map 31.) 

Scattered blocklike mountains with raunded hummocky sunrmi ts 2,000- 

3,000 f e e t  i n  a l t i t u d e  rise above the general leve l  af the lowland. 

Parts of some islands are plains a few f e e t  above sea  l eve l  cut 

across rocks of varying hardness. 

Drainage 

The islands of the lowland are drained by many short c lear  

streams t ha t  generally follow l inear  depressions etched by the 

Pleistocene i c e  sheets along Joints, faults, bedding, and schis tosi ty .  

Lakes - 
There are abundant lakes i n  g lac ia l ly  scoured basins. Parts of 

some islaads are  almost 50 percent lake surface. 

Glaciers and permafrost - 
There are no glaciers  o r  permafrost. 

Geolo@;y 

The lowland i s  underlain mainly by well-consolidated faulted 

and folded Paleozoic and Mesozoic sedimentary rocks, laca l ly  metamor-  

phosed. Small e l l i p t i c a l  granitoid and ultramafic masses underlie 

most of the hi& mountains. The northern part  of the lowland has an 

extensive Cenozoic basal t  f ie ld .  Small patches of Tertiary sedimen- 

t a r y  rocks have been found. 



PACIFIC BORDER RANGES PFtOVINCE 

The Pacific Border Ranges province consists of several mountain 

ranges bordering the Pacific Coast, and the coastal  shelf.  It is 

divided in to  the following sections : 

Kodiak Mountains (53) ; Kenai-Chugach Mountains (54) ; Saint 

El ias  Mountains (55); Fairweather Range (55a); Gulf of ALclska 

coastal  sect ion (56) ; C h i l k a t - B a m f  Mountains (57) ; Prince of 

Wales ~ o u n t a i n s  (58). 

KODIAK MOUNTAINS (53) 

General topography 

. The Kodiak Mountains include a groupdaf mountainous isLElnds 

t h a t  a re  the s t ruc tura l  continuation of the Kenai-Chugach Wuntains 

1 (54) but whose topography i s  more f ine ly  textured and on a smaller 

scale than that of the Kenai-Chugach Mountains. The Kodiak Moun- 

t a i n s  a re  mostly glaciated, but the glaciat ion of western Kodiak 

Island was very early.  Summit a l t i tudes  are between 2,000 and 4,000 

f e e t .  Kodiak Island has a rugged northeast-trending divide with 

horns and aretes from which broad smooth ridges extend northwesterly. 

The topography southeast of the divide has a s t r o d  northeasterly 

gra in  nci& t o  the drainage. (see %p 28. ) The coastl ine is 

extremely irregular,  with many f jords  a;nd islands.  TLze northern part  

of Afognak Island is a h i l l y  lowland, and the western par t  of Kodiak 

Island has many broad valleys. 

Drainage 

The islands of the Kodialr Mount- are  drained mostly by swift 
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clear streams tha t  are less than 10 miles long. Two rivers, each 

about 25 miles long, drain much of southwestern Kodiak Island. 

Lakes 

There are several. lakes mre than a mile long i n  the southwestern 

part of Kodiak Island and on Afognak Island. ponds are scat- 

tered over the glacial ly sculptured topography. The glaciated 

valleys heading in the main divide have l ines  of paternoster lakes. 

- Glaciers - and permafrost 

The f i r n  l ine  i s  between 3,000 and 3,500 fee t  along the main 

divide of Kodiak Island, which has 40 cirque glaciers, all l e s s  than 

2 miles long; the f i r n  l ine  r i ses  t o  much mre than 4,000 fee t  i n  

the northwestern part  of Kodidc Island. Permafrost is probably 

absent. 

r 
Geology 

The Kodiak Mountains are  underlain mostly by Mesozoic a rg i l l i t e  

I and graywacke. Older rocks, chiefly greenstone and schist, l i e  along 

the northwest coast. The main divide of Kodiak Island is underlain 

by a granitoid batholith. Itortheast-trending bel ts  of down-faulted 

easi ly eroded Tertiary mcks l i e  on the southeast side of KodFak 

Island and make up the Trinity Islands. Lateral moraines, ice- 

marginal drainage channels through the ends of ridges, and old 

greatly modified cirques half buried in alluvium (Mpp 26) indicate 

that  western Kodiak Island was  not covered by ice  of the last glaci- 

atton, asd tha t  ice from the Aleutian Mountains banked against i t s  

Z western shore. 
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General topography 

'Ilhe Kenai-Chugach Mountains form a rugged barrier d@ng thre 

north coarrt of the Gulf of Alaska. High 8egmnts ~f the mountains 

are dominated by extremely rugged east-trending ridges 7,000-13,000 

feet high. Low segments consist of discrete raassiyp: mountains 5-10 

miles on a side aad 3,000-6,000 feet high, separated by a re t icuhte  
* 

system of throygh vaJ1eys and passes 1/2 to  1 mile wide t h a t  are 

eroded along j ~ i n t i n g  and cleatv-ege. (8- M%p 24. ) The entire range 

has been heavily glaciated and the topography i s  characterized by 

horns, aretes, cirques, U-shaped valleys and passes, mck-basin 

Mes, and p a w e d  and k l a t e d  topography. The sau-31 coast i s  

deeply indented by fjords and sounds, and ridges extend southward 

as chains nf islands (Map 29). The north front i s  am Etbrupt maun- 

t a in  wall. 

Drainage 

The drabage divide, generally an ice divide, is tilong the 

highest ridges, is commgnly only a few miles from the Pacific 

Ocean. Streams are short and BXiftj mst head i n  glaciers. The 

Copper River crosses the eastern part of' the Chugach R a n g e  in a 

canyon 6,000-7,000 feet deep. 

Lakes 

Wge lakes f ilJ. many ice-carved basins aLang the mrthern m a r -  

gin of the C- Mbuntains and thmughout the northern ICePEli Mun- 

tains. Lake George is an ice-margin lake afflmoed by the K n i k : G l a c k B r ,  

and discharges by as annual flood. 
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Glaciers - and permafrost 

The f i r n  line rises from 2,500-3,500 feet  on the south side of 

the mountains to 7,000-8,000 feet  on the north side of the central 

Chugach Mountains. A l l  higher parts of the range are buried in  great 

icefields, from which valley and piedmont glaciers radiate. 

glaciers on the south side of the mountains are t ida l .  The extent of 

permafrost i s  unknown. 

Geology 

ThR Kenai-Chugach Mountains are composed chiefly of dark gray 

a rg i l l i t e  and graywacke of Mesozoic age, mildly metanorphased and 

with a pronounced vertical cleavage that  strikes parallel t o  the 

trend of the range. In  the Prince W i l l i a m  Sound area large bodies 

of greenstone are associated with the a rg i l l i t e  and graywacke. A 

bel t  of Mesozoic and Paleozoic schist, greenstone, chert, and 

limestone l i e s  along the north edge of the Kenai and Chugach Moun- 

tains.  All these rucks are cut by graflitoid masses. 

W N T  ELIAS MOUNTAINS (55 ) 

General topographx 

ThR Saint E l i a s  Mountains are probably the most spectacular 

mountains of North America. Massive isolated blocklike mountains 

14,000-19,000 feet  high r ise  a t  intervals of 5-30 miles from a 

myr iad  of narrow ridges and sharp peaks 8,000-10,000 feet  high that  

give the impression, seen from a distance, of a broad ice dome. The 

average height of icefields i n  the interconnected valley system is 

3,000-7,000 feet. Local relief is  extreme and jagged c l i f f s  abound. 

(See Photo 15. ) 



Draiwe 

Drainage is almost entirely by glaciers. The ice divides 

between the Yukon, Copper, Alsek, and Pacific Ocean drainages meet 

i n  t h i s  range. The Alsek River flows west t o  the Pacific across 

t h i s  range from lowlands on the northeast side, and separates the 

Fairneather R e a g e  subsection from the res t  of the mountains. 

Lakes 

There are no lakes. 

Glaciers and - permafrost 

A J l  parts of the range gentle emugh to hold snow are sheathed 

i n  glacial ice. A continuous network of icefields and glaciers 

3-15 miles wide and as much as 80 miles long  penetrates the range 

and feeds piedmont glaciers to the south. The extent of permafrost 

Geology 

The 'high mountains are probably underlain by crystalline schist 

and granitoid intrusive masses. A belt  of Permian and Triassic 

volcanic and sedhentary rocks extends along the north side of the 

range. Lower Cretaceous sedbentary rocks lie in down-faulted 

basins i n  the center of the range and probably underlie ice-f i l l ed  

valleys. The entire sequence is thrust southward against Cretaceous 

and C m z o i c  rocks; thrusting may be active today. Cenozoic vol- 

canoes are present i n  the north part of the range; same of these 

may still  be active. 



FAIEKJEATHER RANGE (5513) 

(~ubsect ion of the St. El ias  Range) 

General t opography 

The Fairweather Range is an exceedingly steep and high unbroken 

barr ier  Wtwe+n the Pacific Ocean and Glacier Bay, with mountains 

12,000-15,000 fee t  high only 15 miles from tidewater. (See P h ~ t o  13, ) 

Peaks are high ice-clad pyramids with steep c l i f fed  w a l l s ,  sharp 

ridges, and spire-like summits. mere are a few subsummit ice 

plateaus, but no passes across the range. 

Drainage 

The Fairweather Range is drained entirely by glaciers; mast of 

these discharge into the Pacific Ocean o r  Glacier Bay. 

Lakes - 
There are  no lakes. 

Glaciers and - permafrost 

Most of the range is above f i r n  l ine  (4,000 fee t )  Elnd mpports 

vigorous glaciers that  descend t o  tidewater. Glaciers on the west 

side are stable; those on the east side have retreated, exposing in 

the last 60 years fjords with walls nearly 6,000 fee t  high. Perma- 

f ros t  i s  probably absellt . 
Geology 

The Fairweather Range is underlain mtllnly by crystalline schist 

tha t  has northwesterly structural trends paral lel  to  the length of 

the range. Many large granitoid stocks, and three large e l l i p t i c a l  

layered maf i c  bodies, have intruded the schist.  The range is bounded 

on its southwest side by a major fault on which a l a t e r a l  displacement 

of 21 fee t  took place i ~ n  ~ u l y  1958. 
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GULF OF ALASKA COAfEDU SECTION (56) 

General k ~ & ; r a p J q  

The Gulf of Alaska coastal section i s  an area of diversified 

topography carved i n  Tertiary rocks. A coastal plain marked by 

longitudinal beach asd dune ridges, crossed i n  places by outwaah 

plains and by be l t s  of morainal topography, is backed by marine 

terraces up t o  800 fee t  high and by rugged intr icately gullied 

mountain ridges up t o  12,000 fee t  high. The straight exposed coast- 

l ine  is broken at intervals of 50-100 miles by large fjords. (See 

Photo 21. ) 

Drainage 

Short meltwater streams of large VO~LIIW cross the  Lowlaad .  Bars 

bu i l t  by coastal currents cause t h e  r iver  mouths to go through cycles 

of westward migration followed by breakthrough during periods of 

high ?xnof f . 
Lakes 

There are  many ephemeral lakes alxlng the m g i n s  of the pied- 

mont glaciers.  A few large lakes occupy ice-carved basins. 

Glaciers and - permafrost 

The f i r n  l ine  is  2,000-4,000 fee t .  Icefields on higher mountains 

and valley glaciers i n  most valleys coming from the St .  El ias  and 

Chugach Mountains feed enormous piedmont glaciers, of which MaLEtspina 

Glacier is the largest .  (see Photo 15 . ) Glacial advances within the 

last thousand years are greater than any advance recorded i n  the 

Pleistocene. Permafrost i s  absent. 



Geology 

The Cenozoic rocks are intensely d e f o m d  y e t  ea s i ly  eroded 

claystone, sandstone, and conglomeratic sandy mudstone, t i gh t ly  

folded and thrust t o  the south. Large thrust f au l t s  separate 

this section from mountains t o  the north and northeast. W i n e  

terraces show that the area has been upl i f ted rapidly. 

C B L L K B T - W O F  MOUNTAINS (57) 

General topography 

The Chilkat-Branof Mountains are a highland area of diversi- 

f i e d  topography, which is divided into four subsections: The Alsek 

&ages, (!$74,, a region of rugged glaciated mountains 4,000-7,500 

f e e t  high, with horns and are tes  (Photo 17. ); The Glacier Bay 

subsection (57b), a lowland, largely drowned, with isolated imbrlyltked 

mountains; the Chichagof Highland (57c), ara.ainlv northwest-trending 

ridges with accordant ~ounded mumits 3,000-3,500 fee t  high and 

long f jords and through valleys; and the Baranof Mountains, (57d), 

a rugged assymetric chain 3,000-5,300 f e e t  high, with a steep 

eastern slop (Map 27) and a more gentle southwest slope deeply 

indented by f jords.  The southern two-thirds of the Chilkat-Baranof 

Mountains consists of islands.  A narrow strandflat  l i e s  on the 

w e s t  coast of Chichagof and Baranof Islands. 

D r a i n a a e  

The Chilkat-Baranof Mountains are drained by short swift 

streams that flow di rec t ly  t o  the ocean. Chains of cascades are 

common on the east  side of Baranof Island. (see Wp 27. ) 



Lakes 

Lakes abound i n  ice-carved basins i n  Baranof and southwestern 

Chichagof Islands. (See Map 27.) Elsewhere lakes are rare. 

Glaciers and - permafrost 

The Alsek Ranges have large icef ie lds  with t i d a l  glaciers;  

Glacier Bay was f i l l e d  with ice  a t  l e a s t  2,000 fee t  thick as lab as  

1750, and glaciers  have retreated more than 50 miles since then, 

Mountains on Baranof  Island higher than 4,500 fee t  support cirque 

glaciers  and small i cef ie lds .  (See Map 27.) Permafrost i s  prabably 

absent. 

Geology 

Northwest-trending b e l t s  of Paleozoic awl Mesozoic ~ ~ a r y  

and volcanic rocks underlie the Alsek Ranges and Glacier Bay sub- 

provincesj northwest-trending b e l t s  of crystal l ine schis t  md gneiss, 

with large areas of migmatitic and granitoid rocks underlie the 

Chichagof Highland and the northeastern par t  of the Earanof Mountains, 

and are  bordered on the west by a b e l t  of Mesozoic graywacke and green- 

stone. The rocks are cut by many northwest-trending f au l t s .  Quater- 

nary volcanoes make up southern W z o f  Island. 

General t opography 

The Prince of W a l e s  Mountains a re  moderately rugged mountains 

with rounded hummocky sumnits 2,000-3,500 f e e t  high and m e  aptre- l ike 

a re tes  up t o  3,800 f e e t  i n  al t i tude.  They are  dissected by steep-walled 

U-shaped valleys and by f jords  600-1,000 f e e t  deep. (See Map 31. ) 



Several passes l ess  than 500 feet  high cross the range. The north- 

eastern front i s  abrupt, and the northwest boundary i s  indistinct.  

Karst topography is found in  areas of marbLe Qn Dall aad Lwg Islands, 

i n  the southwest Prince of W&s Mountains. 

Drainage 

Short swift streams, w i t h  many lakes and wterfa l ls ,  drain the 

mountains, and generally follow trenches eroded by Elleistocene 

glaciers along Joints, faults, and bedding. 

Lakes - 
There are many rock-basin and cirque Lakes, a few as much as 

2,000 feet  above sea level. The largest lake is 7 miles long and 1 

mile wide. 

Glaciers - and permafrost 

One or two very s m a l l  glaciers l ie on the protected north sides 

of the highest peaks. There i s  no permafrost. 

Geology 

The Prince of Wales Mountains are underlain i n  part by well consoli- 

dated sl ightly metamorphosed Paleozoic sedimentary and mlcaaic rocks 

and i n  part  by crystalline schist and marble . Several small granitoid 

stocks cut these rocks. 

COAST MOUNTAINS 

The Coast Mountains form a massive mountain barrier W r l a i n  by 

the Coast Range Batholith. It can be divided into the Boundary Rarges 

(59) and the Coastal foothil ls  (60). 



BOIJKMRY RANGES (59) 

General topography 

T ~ R  Bo-y Ranges are a glacier-covered upland 5,000-7,000 feet  

high dissected by a dendritic pattern of deep steep-walled U-shaped 

vaUeys. The ridges have: rounded accordant sumits, and are sunmmted 

by aretes a;nd horns rising t o  8,000-10,OOO feet .  m y  of the valleys are 

drowned t o  farm f jurds . Passes are rare, and valley he& are isolated. 

The mountsins give an impression of great bd$, with c l i f f s  that  plunge 

several thousand feet  t o  tidewater. (Eke Map 23 and Photo l8. ) 

Drainage 

The summit of the Coast Mountains coincides approximately with the 

International Bswldary j most of t h e  rmge i n  Alaska i s  drained by glacial 

streams less  than 20 miles long. Large )braided rivers flow sauthwest- 

ward across the range a t  intervals of 30-120 miles from low-lying areas 

i n  northwestern British Columbia. 

Lakes - 
A few small lakes l i e  i n  rock basins on valley floors and in  

mountainside hollows i n  the western glacier-free part of the range. 

Glaciers 

Firn Ilae is alsout 4,500-5,000 feet.  Extensive mountain icecap& 

the Largest 90 miles long, feed m y  valley glaciers, some of which 

descend t o  tidewater. Extent of permafrost is unknown, 

Geology 

The Boundary R;anges are underlain mostly by the massive grrmitoid 

rocks of the Coast RBgge batholithj a bel t  of schist and phyllite along 



its western margin and migmatized roof pendants within the batholith 

give a strang northwesterly grain t o  the bpography. 

COASTAL FOOTHILLS (60) 

General topographx 

The coastal foothi l l s  include closely spaced mountainous i s m  

and penlnsu.l&s 1,000-4,500 fee t  high, and consist of blocks of high 

mountains 3-30 miles on a side separated by flat-floored valleys and 

s t r a i t s  1/2 m i l e  t o  10 miles wide. Mountains less than 3,500 fee t  

high are glacLilly overridden and have rounded hummocky summits. (see 

Photo 22. ) Higher mountains are  generally sharp crested. The boundaries 

with bordering provinces are indist inct .  

Drainage 

Few streams are more than 10 miles Long. The lower parts of mst 

valleys are drowned, forming in le t s  and harbors. 

Lakes - 
There are many rock-basin lakes, the largest 8 miles long and 1 

mile wide. 

Glaciers - and permafrost 

The coastal foothills are almost ent i re ly  ice-free. A few small 

glaciers  lie on the north sides of high peaks on Admiralty Islrmd. There 

i s no permafrost. 

GeoI-063~ 

Northwest-trending bel ts  of metamorphic rocks, cut by mcmy s t r ike  

faul ts ,  give the topography a proaouaced northwest grain. %.all  granitoid 

md ultramafic bodies, and westerly prujec tbns  of the Coast Rmge bath90 

l i t h  cut the metamorphic rocks. Bouthwest Admiralty Island is a high 

Tertiary basalt plateau. 
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